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(54) IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the deterioration of a toner, to 
prevent defective cleaning and to stabilize image formation by 
incorporating toner particles contg. a bonding resin, specified carbon 
black and an azo-contg. iron compd. and inorg. fine powder into the 
toner. 

SOLUTION: A toner layer formed by a toner carried on the surface of a 
toner carrier is brought into contact with the surface of an image carrier 
to develop an electrostatic latent image. The toner contains toner 
particles contg. a bonding resin, carbon black and an azo-contg. iron 
compd. and inorg. fine powder. The carbon black has 25-80 nm average 
primary particle diameter and the azo-contg. iron compd. is represented 
by the formula, wherein X1 and X2 are H f lower alkyl, etc., (m) and (m') 
are integers of 1-3, R1 and R3 are H, 1-1 8C alkyl, etc., (n) and (n) are 
integers of 1-3, R2 and R4 are H or nitro and A+ is a cation selected 
from among an ammonium ion, an H ion and a mixed ion of them. 
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CLAIMS 



[Claim(s)] 

[Claim 1](a) An electrifying process charged in image support for supporting an electrostatic latent image; 

(b) An exposure process which forms an electrostatic latent image in electrified image support by image 
exposure; 

(c) A developing process which develops this electrostatic latent image with a toner currently supported by the 
surface of toner support, and forms a toner image; 

(d) A cleaning process which carries out cleaning removal of the toner which remains on this image support 
surface after transfer process; which transfers a toner image formed in the surface of this image support to a 
transfer material, and the (e) transfer process; 

In an image formation method which **** and repeats a process of the above (a) thru/or (e) using cleaned 
image support, When a toner layer formed by a toner currently supported by the surface of this toner support 
contacts the surface of this image support, it is finished by development of this electrostatic latent image and 
this toner, It has particle toner and a non-subtlety granular material which contain binding resin, carbon black, 
and an azo iron compound at least, this carbon black has the first [ an average of] particle diameter of 25-80 
nm, and this azo iron compound is a following general formula (1). 
[External Character 1] 
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[X 1 and X 2 among a formula A hydrogen atom, a low-grade alkyl group, A member chosen from a group who 
consists of a lower alkoxy group, a nitro group, and a halogen atom is shown, X 2 is the same as X or differ and 
m and m' shows an integer of 1-3, R 1 and R 3 An alkyl group of a hydrogen atom, C 1 - C 1g , An alkenyl group of 
C 2 " C 18- a sulf °namide group, An alkoxy group of a mesyl group, a sulfonic group, a carboxy ester group, a 
hydroxy group, C 1 - C 18 , A member chosen from a group who consists of an acetylamino group, a benzoylamino 
group, and a halogen atom is shown, R 3 is the same as R v or differ and n and n" shows an integer of 1-3, R 2 and 
R 4 show a hydrogen atom or a nitro group, and A + shows cation ion chosen from a group who consists of 

ammonium ion, a hydrogen ion, sodium ion, potassium ion, and those mixed ions. An image formation method 
having a compound shown by ]. 

[Claim 2]The image formation method according to claim 1, wherein this carbon black has the first [ an average 
of ] particle diameter of 25-55 nm. 

[Claim 3]The image formation method according to claim 1 or 2, wherein this carbon black has the DBP oil 
absorption of 40-150 ml/100 g. 

[Claim 4]An image formation method given in either of the claim items 1 thru/or 3, wherein this carbon black has 
specific surface area and 2% or less of volatile matter content by nitrogen absorption below 100-m 2 /g. 
[Claim 5]The image formation method according to any one of claims 1 to 4 with which this particle toner is 
characterized by A % of the weight of content of carbon black and B % of the weight of content of an azo iron 
compound filling following condition 2 <=A/B<=35. 



CGIairo^BlThe image formation method according to any one of claims 1 to 5, wherein, as for this toner, profile 
Coefficient SF-1 and SF-2 are filling following relation 100<SF-1 <=1 60100<SF-2 <=140. 

[Claim 7]The image formation method according to any one of claims 1 to 5, wherein, as for this toner, profile 
coefficient SF-1 and SF-2 are filling following relation 10CKSF-1 <=140100<SF-2 <=120. 
[Claim 8]The image formation method according to any one of claims 1 to 7, wherein this particle toner is 
manufactured by polymerizing a polymerization nature monomer composition which contains a polymerization 
nature monomer, this carbon black, and this azo iron compound at least in a drainage system medium. 
[Claim 9]The image formation method according to any one of claims 1 to 7, wherein this particle toner is 
manufactured by polymerizing a polymerization nature monomer composition which contains a polymerization 
nature monomer, this carbon black, this azo iron compound, a release agent, and polar resin at least in a drainage 
system medium. 

[Claim 10]The image formation method according to claim 8, wherein this polymerization nature monomer 
composition mixes with the 2nd [ at least ] polymerization nature monomer dispersion liquid which made the 1st 
polymerization nature monomer distribute this carbon black and this azo iron compound and is adjusted. 
[Claim 11]The image formation method according to claim 9, wherein this polymerization nature monomer 
composition mixes with the 2nd [ at least ] polymerization nature monomer, this release agent, and this polar 
resin dispersion liquid which made the 1st polymerization nature monomer distribute this carbon black and this 
azo iron compound and is adjusted. 

[Claim 12]In addition to binding resin, this carbon black, and this azo iron compound, this particle toner contains 
a wax as a release agent, and this particle toner, The image formation method according to any one of claims 1 
to 7 having the core/shell structure which has a shell part which has binding resin which covers the surface of a 
core part of this release agent, and this core part. 

[Claim 13]In addition to binding resin, this carbon black, and this azo iron compound, this particle toner contains 
a wax and polar resin as a release agent, and this particle toner, The image formation method according to any 
one of claims 1 to 7, wherein a coat resin layer which has the core/shell structure which has a shell part which 
has binding resin which covers the surface of a core part of this release agent and this core part, and has this 
polar resin in a surface portion of this shell part is formed. 

[Claim 14]The image formation method according to any one of claims 1 to 7, wherein this particle toner 
contains a wax as a release agent by a weight reference of this particle toner two to 30% of the weight in 
addition to binding resin, this carbon black, and this azo iron compound. 

[Claim 15]The image formation method according to any one of claims 1 to 7, wherein this particle toner 
contains a wax as a release agent by a weight reference of this particle toner two to 25% of the weight in 
addition to binding resin, this carbon black, and this azo iron compound. 

[Claim 16]This particle toner is added to binding resin, this carbon black, and this azo iron compound, The image 
formation method according to any one of claims 1 to 7 containing a wax as a release agent by a weight 
reference, and containing 2 to 30 % of the weight, and polar resin by a weight reference of this particle toner one 
to 20% of the weight respectively. 

[Claim 17]The image formation method according to any one of claims 1 to 7, wherein this particle toner has a 
wax which has a maximum endothermic peak in a temperature range (40 ** - 90 **) in an endothermic curve by 
DSC measurement as a release agent in addition to binding resin, this carbon black, and this azo iron compound. 
[Claim 18]Have a resinous principle of this particle toner in THF (tetrahydrofuran), and insoluble C ingredient and 
an ingredient meltable to THF an ingredient meltable to this THF, In molecular weight distribution measured by 
gel permeation chromatogram (GPC), Have with a molecular weight of less than 1,000,000 A ingredient and with 
a molecular weights of 1,000,000 or more B ingredient, and it is based on weight of a resinous principle of this 
particle toner, This A ingredient content (W A ), That this a B ingredient content (W B ) and this C ingredient 

content (W c ) are filling following condition 30 <=W A <=950 <=W B <=200 <=W C <=705 <=W B +W C <=70. The image 

formation method according to any one of claims 1 to 1 7 by which it is characterized. 

[Claim 19]Have a resinous principle of this particle toner in THF (tetrahydrofuran), and insoluble C ingredient and 
an ingredient meltable to THF an ingredient meltable to this THF, In molecular weight distribution measured by 
gel permeation chromatogram (GPC), Have with a molecular weight of less than 1 ,000,000 A ingredient and with 
a molecular weights of 1,000,000 or more B ingredient and it is based on weight of a resinous principle of this 
particle toner, This A ingredient content (W A ), That this a B ingredient content (W B ) and this C ingredient 

content (W c ) are filling following condition 50 <=W A <=901 <=W B <=201 <=W C <=7010 <=W B +W C <=50. The image 

formation method according to any one of claims 1 to 17 by which it is characterized. 

[Claim 20]Have a resinous principle of this particle toner in THF, and a meltable ingredient an ingredient meltable 
to this THF, In molecular weight distribution measured by gel permeation chromatogram (GPC), The image 
formation method according to any one of claims 1 to 1 9 having a ratio (Mw/Mn) of a number average molecular 
weight (Mn) of 9000-1,000,000 and weight average molecular weight (Mw) of 5-500, and a number average 



molecuter weight (Mn). 

[fclaim 21]Have a resinous principle of this particle toner in THF, and a meltable ingredient an ingredient meltable 
to this THF, In molecular weight distribution measured by gel permeation chromatogram (GPC), The image 
formation method according to any one of claims 1 to 19 having a ratio (Mw/Mn) of a number average molecular 
weight (Mn) of 10000-500,000 and weight average molecular weight (Mw) of 7-400, and a number average 
molecular weight (Mn). 

[Claim 22]The image formation method according to any one of claims 1 to 21, wherein this toner is filling ** 
with 5 to 99% of external additive coverage which covers this toner particle surface with an external additive 
which has this non-subtlety granular material. 

[Claim 23]The image formation method according to claim 22, wherein this external additive contains particles 
chosen from BURUPU which consists of a metallic oxide, a nitride, carbide, metal salt, fatty acid metal salt, 
carbon black, and silica. 

[Claim 24]The image formation method according to any one of claims 1 to 23, wherein this non-subtlety 
granular material contains particles chosen from a group who consists of silica, alumina, titanias, and those 
multiple oxides. 

[Claim 25]The image formation method according to any one of claims 1 to 24, wherein this non-subtlety 

granular material has specific surface area 2 [ of 30 m ]/g by a BET adsorption method. 

[Claim 26]The image formation method according to any one of claims 1 to 24, wherein this non-subtlety 

granular material has specific surface area 2 [ of 50-400 m ]/g by a BET adsorption method. 

[Claim 27]This toner, the image formation method according to any one of claims 1 to 26 currently carrying out 

0.1-8 weight-section content of this non-subtlety granular material to this particle toner 100 weight section. 

[Claim 28]The image formation method according to any one of claims 1 to 27, wherein this non-subtlety 

granular material is processed by silicone oil at least. 

[Claim 29]The image formation method according to any one of claims 1 to 28, wherein this image support 
consists of a photo conductor for electro photography and this photo conductor surface has an angle of contact 
over water of 85 degrees or more. 

[Claim 30]The image formation method according to claim 29, wherein a surface layer which distributed a 
compound granular material containing a fluorine atom in resin is formed in the surface of this photo conductor 
[Claim 31]The image formation method according to claim 30, wherein compound powder containing this fluorine 
atom has a fluoro-resin granular material. 

[Claim 32]The image formation method according to any one of claims 1 to 31, wherein the move direction of the 
surface of toner support in a developing area is set up in the surface move direction and the direction of image 
support in a developing process. 

[Claim 33]The image formation method according to claim 32, wherein movement speed of the surface of toner 
support in a developing area is set to one the speed of 1.05 to 3.0 times of this to movement speed of the 
surface of image support in a developing process. 

[Claim 34]The image formation method according to any one of claims 1 to 33, wherein a toner layer by which 
toner layer thickness was regulated is formed in the surface of this toner support by making a toner layer 
thickness regulating member contact a toner currently supported by this toner support in a developing process. 
[Claim 35]The image formation method according to any one of claims 1 to 34, wherein a toner which this toner 
is held in a development counter and held in this development counter is supplied to this toner support by toner 
supply member for supplying a toner to this toner support. 

[Claim 36]The image formation method according to claim 35 which this toner supply member is a toner 
application roller which contacts the surface of toner support, and is characterized by setting the move direction 
of the surface of this toner application roller as surface handling and an opposite direction of this toner support. 
[Claim 37]The image formation method according to claim 36, wherein developing bias voltage is impressed to 
this toner support at the time of development of this electrostatic latent image and spreading bias voltage is 
impressed to this toner application roller at the time of toner supply to this toner support. 
[Claim 38]Spreading bias voltage impressed to this toner application roller, The image formation method 
according to claim 37 stripping off a toner which it is greatly set up in an absolute value rather than developing 
bias voltage impressed to this toner support, and this toner application roller supplies a toner to the surface of 
this toner support, and remains on the surface of this toner support after development. 
[Claim 39]Bright section potential of an electrostatic latent image on this image support has 0-250V in an 
absolute value, Dark space potential has 300-1 000V in an absolute value, and spreading bias voltage impressed 
to this toner application roller has 100-900V in an absolute value, In an absolute value, developing bias voltage 
impressed to this toner support has 100-900V, and them this spreading bias voltage, this developing bias voltage 
— an absolute value — 10-400V — the image formation method according to claim 37 stripping off a toner 
which it is set up greatly, and this toner application roller supplies a toner to the surface of this toner support, 
and remains on the surface of this toner support after development. 



[Claim j40]The image formation method according to any one of claims 1 to 39 transferring this toner image 
Currently formed in this image support by making a transfer member to which voltage was impressed from the 
exterior contact this image support via this transfer material in a transfer process to this transfer material. 
[Claim 41]The image formation method according to any one of claims 1 to 40 fixing this recording material to 
this toner image that a toner image currently formed in the surface of this image support was transferred by 
recording material in this transfer process, using a recording material as this transfer material, and was 
transferred by this recording material. 

[Claim 42]In this transfer process, 1st transfer that transfers this toner image currently formed in this image 
support to this intermediate transfer body is performed, using an intermediate transfer body as this transfer 
material, The image formation method according to any one of claims 1 to 40 fixing this recording material to this 
toner image that 2nd transfer that transfers this toner image transferred by this intermediate transfer body to a 
recording material was performed, and was transferred by this recording material. 

[Claim 43]The image formation method according to any one of claims 1 to 42, wherein electrification of this 
image support is performed by making charge members to which voltage was impressed from the exterior 
contact this image support in an electrifying process. 

[Claim 44]The image formation method according to claim 43, wherein direct current voltage is impressed to 
these charge members from the outside in an electrifying process. 

[Claim 45]The image formation method according to claim 43, wherein direct current voltage and firing potential 
twice [ less than ] the volts alternating current of in this direct-current-voltage impression are impressed to 
these charge members from the outside in an electrifying process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]this invention relates to the image formation method using a xerography, an electrostatic 
recording method, or magnetic recording — in detail, This invention relates to the image formation method used 
for the copying machine, the printer, and the image forming device like fax which transfer and carry out image 
formation of the toner image on a transfer material after forming a toner image on a photo conductor. 
[0002] 

[Description of the Prior Art]Although many methods are conventionally known as a xerography, Generally use a 
photoconductivity substance and an electric latent image is formed on a photo conductor by various means, 
Subsequently, after developing negatives using a toner, making an electric latent image into a visible image and 
transferring a toner image to transfer materials, such as paper, if needed, a toner image is established on a 
transfer material with heat, a pressure, etc., and a fixed image is obtained. Under the present circumstances, the 
toner which remained on the photo conductor without transferring to a transfer material after transfer is cleaned 
by various methods. 

[0003]As a method of visualizing an electric latent image, the cascade developing-negatives method, the 
magnetic brush developing-negatives method, one ingredient of nonmagnetic developing method, and the 
pressurizing development method are known. One ingredient of magnetism developing method which makes the 
between on a photo conductor and a sleeve fly in an electric field using the rotation sleeve which allotted the 
magnetic pole to the center is also used using magnetic toner. 

[0004]in the printer, LED and a LBP printer are the mainstream of the latest commercial scene, and high 
resolution, i.e., the thing which was 240dpi or 300dpi conventionally, is being set to 400dpi, 600dpi, or 1200dpi as 
a direction of technical. Therefore, as for the development system, in connection with this, the high definition 
has been required more. Advanced features are progressing also in the copying machine, therefore it is 
progressing towards digitization. Since the method of forming an electrostatic charge image by laser in a digital 
system is main, it has high resolution too and, therefore, high resolution and a high definition development 
system have been required like a printer. 

[0005]Diameter-ization of a granule of the toner is progressing and For this reason, JP.1-1 12253,A, In JP,1- 
191156A JP,2-214156,A, JP.2-284158.A, JP,3-181952,A, and JP,4-162048,A, the toner with small particle 
diameter of specific particle size distribution is proposed. 

[0006]In recent years, a what is called one ingredient of contact developing method which develops negatives 
with the composition pressed against a photo conductor surface layer using a semi-conductive developing roller 
or the developing roller in which the dielectric layer was formed on the surface is proposed. 

[0007]In an one-ingredient developing method, in a photo conductor and toner support, line of electric force also 
concentrates distance on the edge part of the electrostatic latent image on a photo conductor suddenly, and 
since a toner is developed along line of electric force, the grace of a picture falls easily according to the edge 
effect which a toner inclines toward the edge part of a picture and is developed. 

[0008]Although this edge effect is prevented by bringing a photo conductor and toner support close dramatically, 
the thing which set up the crevice between a photo conductor and toner support mechanically and for which it is 
got blocked and a crevice is small set up rather than the thickness of a toner support top toner layer is difficult. 
[0009]Therefore, an edge effect will be prevented using one ingredient of contact developing method which 
develops negatives by pressing toner support against a photo conductor. However, a satisfying picture is not 
acquired, when a photo conductor top latent image is visualized to photo conductor surface migration speed as 
toner support surface migration speed is the same. Therefore, by giving a difference to the toner support 
surface migration speed to photo conductor surface migration speed in one ingredient of contact developing 
method, The developed image where some toners on toner support are developed and some [ another ] toners 
are stripped off to the latent image on the surface of a photo conductor and which, as a result, does not have an 
edge effect very faithful to a latent image is obtained. 

[0010]The composition which grinds the photo conductor surface by a toner and toner support in such an one 



tpgredi^nt of contact developing method is indispensable, For this reason, since it was easy to produce toner 



degradation by prolonged use, toner support surface degradation, photo conductor surface degradation, or wear, 
degradation of the durable characteristic remained as a problem and this corrective strategy was desired. 
Therefore, it is necessary to improve the durable characteristic of a device, and has the essential technical 
problem that the improvement in the speed which starts with a device further as for load is difficult, for such a 
reason in one ingredient of contact developing method. 

[0011] Japan Hardcopy'89 collected papers Examination of one ingredient of contact type nonmagnetic 
development system is made by 25-28 pages. However, the durable characteristic is not described. 
[0012]The outline of the printer in which the one-ingredient contact development method was used is reported 
to FUJITSU Sci.Tech.J., 28 and 4, and pp.473-480 (December 1992). However, about the durable characteristic, 
it is not enough, and there is room for the further improvement. 

[001 3] Although the art about the one-ingredient contact development method is indicated by JP,5-188765,A 
and JP,5-188752,A, the art for a durability improvement is not indicated. 

[0014]In the primary electrifying process and transfer process which used the corona discharge currently used 
from the former from a viewpoint of environmental protection in recent years, The contact transfer method 
which transfers by making a transfer member contact the contact electrification method and the photo 
conductor surface which are charged by making charge members contact the photo conductor surface via a 
transfer material is becoming in use. 

[0015]As such a contact electrification method and the contact transfer method, it is proposed by JP,63- 
149669,A and JP,2-123385,A, for example. This photo conductor is charged uniformly, these contacting a photo 
conductor in a conductive elastic roller, and impressing voltage to this conductive roller, subsequently, pass a 
fixing process after passing a transfer material in the meantime and transferring the toner image on this photo 
conductor to a transfer material, pressing the conductive roller of the exception which impressed voltage to this 
photo conductor after acquiring a toner image according to exposure and a developing process — a copied 
image is obtained. 

[001 6] However, in such a contact transfer method, since a transfer member is contacted by the photo 
conductor via a transfer material at the time of transfer, when transferring the toner image formed on the photo 
conductor to a transfer material, a toner image is welded by pressure, and the problem of the partial inferior 
transfer called what is called a transfer middle omission arises. 

[0017]As compared with the Coulomb force applied to particle toner in transfer, there was a tendency which the 
adhesion force (an image-force, Van der Waals force, etc.) to the photo conductor of particle toner is becoming 
large, and a transfer residual toner increases as a result as the toner byway-ized. 

[0018]Therefore, it was required that the toner used for such an image formation method and the photo 
conductor should have been excellent in a mold-release characteristic. 

[0019]In order to improve the mold-release characteristic of the toner from a photo conductor and to raise the 
transfer nature of a toner, using the toner near the globular form manufactured with the suspension 
polymerization method is indicated by JP,7~209952,A (correspondence U.S. Pat. No. 5659857 specification). The 
toner manufactured with the suspension polymerization method is proposed for many years. (For example, 
JP,36-10231 ,B). in this suspension polymerization method — a polymerization nature monomer and colorant 
(accepting necessity further — a polymerization initiator.) After making a cross linking agent, a charge controlling 
agent, and other additive agents dissolve or disassemble uniformly and adjusting a monomer composition, 
distribute this monomer composition using a stirrer suitable in the continuous layers (for example, aqueous 
phase) containing dispersion stabilizer, a polymerization reaction is made to perform, and the particle toner which 
has desired particle diameter is obtained. 

[0020]In order to make the drop of a monomer composition generate in this suspension polymerization method in 
the carrier fluid which is the polarity like water and as for which size becomes, The ingredient which has a polar 
group contained in a monomer composition exists in the layer part which is an interface with the aqueous phase 
easily, and the ingredient of non-polarity can manufacture the spherical toner which has what is called the 
core/shell structure, and sea island structure of not existing in a layer part. 

[0021 ]By intension-ization of the wax component which is a release agent, the toner by the polymerizing method 
is becoming possible [ that it is compatible in the opposite performance of low temperature fixability and blocking 
resistance, and high-temperature-offset-proof nature ]. 

[0022]If such a toner is used, it will be hard to produce exposure of colorant to the surface, and there is an 
advantage of having uniform frictional electrification nature. Since it becomes possible to skip a classification 
process, the manufacturing-cost reduction effect like saving of energy, shortening of time, and improvement in a 
process yield is large. 

[0023]However, from the shape of the toner obtained by this method being a real ball-like substantially Cleaning 
of the above-mentioned electrophotography processes and the cleaning defect depended for particle toner to 
pass through when especially performing braid cleaning may occur, and the quality of copy drawing may be 




spoiled Vemarkably. 

[0024]Especially in one ingredient of nonmagnetic contact development, the electrification quantity of the toner 
developed on the photo conductor is high, and there is a tendency which the adhesion force (image-force) to 
the photo conductor of particle toner is becoming large, and a transfer residual toner increases as a result. The 
electrification quantity of the transfer residual toner was also in the tendency which becomes high, and had the 
problem of the adhesion force to the photo conductor of particle toner having become large too, and being easy 
to generate cleaning defect in the case of cleaning. 

[0025]Also making carbon black contain as black colorant in a toner is known widely. As for carbon black, it is 
known by primary particle diameter, specific surface area, structure structure, and the physical properties like 
surface nature (functional group etc. which it has on the surface) that the dispersibility will be influenced greatly. 
Also when making a toner contain carbon black, it is known that the selection will influence a toner 
characteristic greatly. 

[0026]For example, as compared with other paints, primary particle diameter of carbon black is small, and its 
specific surface area is large, and also since it has taken structure structure, it is very hard to distribute it. The 
electrostatic property of a toner is spoiled as the dispersibility of carbon black in the inside of particle toner is 
insufficient, and in addition to the adverse effect of producing fogging at the time of development arising, the 
light image density for the fall of the tinting strength of particle toner or other adverse effects which are called 
increase of toner consumption are produced further. 

[0027]When producing a toner to paints by said polymerizing method using carbon black, the further problem 
occurs. 

[0028]Since carbon black has a functional group which checks the polymerization nature of a monomer like a 
quinone group in the surface, when it manufactures a toner by the polymerizing method, a rate of polymerization 
becomes slow, in the first place, a degree of polymerization does not go up, but it becomes difficult at the time 
of a granulation for particles to become unstable, to cause condensation and coalescence, and to take out as 
particles. 

[0029]the second — a polymerization nature monomer and carbon black (accepting necessity further — a 
polymerization initiator.) When a cross linking agent, a charge controlling agent, and other additive agents are 
made to dissolve or distribute uniformly and a monomer composition is adjusted, It is hard to distribute carbon 
black in a monomer composition, and when suspension distribution of this monomer composition is carried out in 
a hydrogen medium and particle toner is manufactured, carbon black is unevenly distributed within particle toner, 
or it becomes easy to generate the particle toner which does not contain carbon black. 

[0030]Since there is conductivity, carbon black tends to leak the electric charge of the surface of a toner, and 
affects [ third ] the electrostatic property of a toner greatly. Dispersion in the content of carbon black for every 
particle toner, dispersibility, and the existence of condensation turns into dispersion in the electrostatic property 
of particle toner, and causes decline in developing efficiency, and an increase in fogging. 

[0031]maldistribution within dispersion in the content of such carbon black for between [ every ] particle toner, 
distribution, and condensation, and particles — desired electrification quantity — large — high — electrification 
quantity particle toner and low electrification — it is made for quantity particle toner to be produced and 
electrostatic property of a toner is made unstable, setting especially to one ingredient of nonmagnetic contact 
development — low electrification — if quantity particle toner increases, it will become easy to produce fogging 
on what is called toner scattering that disperses without being electrostatically adhered and held on toner 
support, and soils a picture in a device, or a picture, beyond necessity — high — since the adhesion force 
(image-force) to a photo conductor becomes large, a transfer residual toner increases, and electrification 
quantity particle toner has the tendency for the electrification quantity of a transfer residual toner to also 
become high, and becomes easy to generate cleaning defect in the case of cleaning. Electrification of other 
particle toner is checked, the electrification quantity as the whole toner is reduced, and it is easy to become a 
cause of toner scattering and fogging. 

[0032]Also making an azo iron complex compound contain as a charge controlling agent in a toner is known. 
[0033]In JP,7-281485,A, a toner is made to contain a specific azo iron complex compound with one ingredient of 
nonmagnetic developing method, and the proposal using the suspension polymerization toner which improved 
electrostatic property is made. However, the carbon black which influences the polymerization nature and 
electrostatic property of a toner greatly is not examined. 
[0034] 

[Problem(s) to be Solved by the Invention]Then, when the purpose of this invention forms an electrostatic latent 
image on a photo conductor, and the surface of a photo conductor and the toner layer on toner support contact 
on the occasion of the developing process of this electrostatic latent image and the surface of a photo 
conductor and the surface of toner support move mutually, It is in indicating the art of improving toner 
degradation in the image formation method using one ingredient of contact development system with which the 



development of an electrostatic latent image is finished. 

[0035]The purpose of this invention is to indicate the art of improving toner support surface degradation. 
[0036]The purpose of this invention is to provide the image formation method which does not produce cleaning 
defect in braid cleaning. 

[0037]The purpose of this invention is to provide the image formation method which can accelerate a device. 
[0038]The purpose of this invention improves fixability and offset-proof nature, and there is in providing the 
image formation method which was compatible in the endurance which is stabilized and realizes a quality picture 
over a long period of time. 

[0039] Furthermore also in the electrifying method which used the contact electrification member, the purpose of 
this invention is to provide the image formation method with which the picture stable over the long period of 
time is acquired, without producing poor electrification. 
[0040] 

[Means for Solving the Problem]The above-mentioned purpose is attained by composition of the following this 
inventions. 

[0041]Electrifying process charged in image support for this invention to support the (a) electrostatic latent 
image; 

(b) Exposure process which forms an electrostatic latent image in electrified image support by image exposure; 

(c) Developing process which develops this electrostatic latent image with a toner currently supported by the 
surface at toner support, and forms a toner image; 

(d) Cleaning process which carries out cleaning removal of the toner which remains on this image support 
surface after transfer process; which transfers a toner image formed in the surface of this image support to a 
transfer material, and the (e) transfer process; 

In an image formation method which **** and repeats a process of the above (a) thru/or (e) using cleaned 
image support, When a toner layer formed by a toner currently supported by the surface of this toner support 
contacts the surface of this image support, it is finished by development of this electrostatic latent image and 
this toner, It has particle toner and a non-subtlety granular material which contain binding resin, carbon black, 
and an azo iron compound at least, this carbon black has the first [ an average of] particle diameter of 25-80 
nm, and this azo iron compound is a following general formula (1). 
[0042] 

[External Character 2] 

(l) 




[X 1 and X 2 among a formula A hydrogen atom, a low-grade alkyl group, A member chosen from a group who 
consists of a lower alkoxy group, a nitro group, and a halogen atom is shown, X 2 is the same as X ^ or differ and 
m and m' shows an integer of 1-3, R 1 and R 3 An alkyl group of a hydrogen atom, C 1 - C 18 , An alkenyl group of 
C 2 - Cj 8 , a sulfonamide group, An alkoxy group of a mesyl group, a sulfonic group, a carboxy ester group, a 
hydroxy group, C 1 - C 18 , A member chosen from a group who consists of an acetylamino group, a benzoylamino 
group, and a halogen atom is shown, R 3 is the same as R 1f or differ and n and n' shows an integer of 1-3, R 2 and 

R 4 show a hydrogen atom or a nitro group, and A + shows cation ion chosen from a group who consists of 

ammonium ion, a hydrogen ion, sodium ion, potassium ion, and those mixed ions. It is related with an image 
formation method having a compound shown by ]. 

[0043]By applying a toner using carbon black which has an azo iron compound specific as a toner composition, 
and specific physical properties to an image formation method of composition of an one-ingredient contact 
development method according to this invention, A quick standup of toner electrification becomes possible and a 
high-definition picture is acquired, When a cleaning process for removing from the image support surface applies 
a transfer residual toner to an image formation method using a cleaning system before development before a 
developing process, it makes it possible to obtain stable cleaning nature. 



044] ' 

mbodiment of the Invention]As an example of the developer used for the image formation method of this 
invention, This elastic roller surface is coated with a toner, a toner layer is formed, using an elastic roller as 
toner support for supporting the toner which is an one-ingredient developer, and the developer which adopted 
the method of contacting this toner layer on the photo conductor surface as image support is mentioned. At this 
time, magnetic or nonmagnetic any may be sufficient as a toner, and it becomes important [ that the photo 
conductor surface touches the toner layer ]. Although it is preferred that it is substantially in contact with the 
photo conductor surface as for toner support, this means that this toner support touches the photo conductor 
surface, when a toner layer is removed from toner support. In order to acquire a picture without an edge effect 
via a toner by the electric field committed between a photo conductor and the elastic roller which counters the 
photo conductor surface at this time, the elastic roller surface or the neighborhood of the surface has potential, 
and an electric field needs to be formed between the photo conductor surface and the toner support surface. 
For this reason, it can also use maintaining an electric field or providing the dielectric layer of a thin layer in the 
surface layer of the conductive roller of low resistance, rheostatic control of the elastic layer formed in the 
surface of the core material of the low resistance of an elastic roller of India rubber being carried out to a middle 
resistance field, and preventing a flow with the photo conductor surface. The composition which covered with 
the insulating material the surface side which counters the photo conductor surface on the conductive roller, or 
the composition which provided the conductive layer at the inner surface side which does not counter a photo 
conductor with an insulating sleeve is also possible. 

[0045]When an one-ingredient contact development method is used, it may be rotating in the direction and the 
developing roller surface and the photo conductor surface as toner support for supporting a toner may be 
rotating to the opposite direction. As for the peripheral speed of a developing roller surface, when the hand of 
cut is the direction, it is preferred that it is larger than 100% to the peripheral speed of a photo conductor at a 
peripheral-speed ratio. It leaves a problem to imaging quality, like the piece of a line is bad in it being 100% or 
less. The more a peripheral-speed ratio increases, the more, there is much quantity of the toner supplied to a 
development part, the desorption frequency of a toner increases to a latent image, an unnecessary portion fails 
to be scratched and a picture faithful to a latent image is acquired by the repetition of being given to a required 
portion. 

[0046]This invention does not include the image formation method using the two-ingredient developing method 
using the magnetic brush constituted by the toner and a career. 

[0047]ln this invention, it is good to have a cleaning process for removing the transfer residual toner which 
exists on the surface of image support without being transferred by a transfer process. The cleaning system 
before development which is after a transfer process and cleans by making a cleaning member contact on the 
image support surface before a developing process is used for this cleaning process. 

[0048]In the cleaning system before this development, between a transfer section and a charging part, It is 
preferred from the ability to lessen influence of a transfer residual toner on charge members to provide the 
cleaning part by the cleaning member for removing the transfer residual toner which contacts on the surface of 
image support, and exists on the surface of image support. 

[0049]In this invention, a braid, a roller, a fur brush, or a magnetic brush can be used as a cleaning member used 
for the cleaning system before development. It may be used combining two or more kinds of these cleaning 
members. 

[0050]When this invention persons apply the toner containing carbon black to the image formation method by an 
one-ingredient contact development method, they are using specific carbon black and a specific azo iron 
compound, The electrification quantity of the development toner on a photo conductor was controlled properly, 
and it found out that the fall of the cleaning nature by superfluous electrification of a transfer residual toner 
could be prevented. 

[0051]That is, if a transfer residual toner is charged superfluously, since the adhesion force of the toner of the 
transfer residue complementary to a photo conductor is high, cleaning nature will fall easily. Like the toner 
especially produced by the polymerizing method like a suspension polymerization method, When the shape of 
particle toner is close to a globular form, it is easy to produce the fall of the scrape nature in a cleaning process, 
and the pickpocket omission from a cleaning member, and it is disadvantageous for cleaning and superfluous 
electrification of a transfer residual toner reduces cleaning nature remarkably further. 

[0052]Electrification of a transfer residual toner changes also with resistance of transfer bias conditions and a 
transfer material a lot. Generally, with the electrified polarity of a toner, although the voltage of reverse polarity 
is impressed, transfer bias, when development is right development (toner electrified polarity and photo 
conductor electrified polarity — reverse), a transfer material as the high resistance like pasteboard and an OHT 
film. It becomes impossible to be unable to be easy to clean from progressing to a cleaning process by electrified 
polarity as it is, without particle toner with high electrification being transferred by strong adhesion force with a 
photo conductor. 



[p053]Tlierefore, it is preferred that the electrification quantity of the developed toner on a photo conductor is 
properly controlled as a toner, and the toner of electrification quantity high from the first is not developed by the 
photo conductor. 

[0054]In order for the toner of high electrification quantity not to be developed by the photo conductor, it is 
necessary to press down the electrostatic property of the electrification grant or the toner to a toner but, and if 
electrification of a toner is not enough, it will become easy to produce the evil like the fall of fogging, toner 
scattering, and transfer nature. 

[0055]Generation of superfluous high electrified toner particles was controlled by using the toner which used 
together specific carbon black of this invention, and a specific azo iron compound, and it became possible to give 
proper electrification quantity to a toner. The stable performance which was excellent in endurance also in the 
developing process by this is shown. This is considered to be a synergistic effect of the electrification control 
effect by good distribution of the carbon black which the toner which used together specific carbon black of this 
invention and a specific azo iron compound has, and the electrification control effect which controls superfluous 
electrification of the azo iron compound itself. 

[0056]the case where development is reversal development (toner electrified polarity and photo conductor 
electrified polarity are like-pole nature) — a transfer material — thin paper — like — an electric field — 
through — I am easy — that it is a thing, It becomes impossible for the particle toner which the particle toner 
strongly charged in reverse polarity was made, and was strongly charged in this reverse polarity by transfer bias 
to be unable to have and be easy to clean strong adhesion force with a photo conductor too. 
[0057]On the other hand, it became possible to control generation of particle toner superfluously electrified in 
reverse polarity by using the toner which used together specific carbon black of this invention, and a specific 
azo iron compound. 

[0058]The electrification control effect by good distribution of carbon black by control of toner electrification by 
transfer bias having also used together specific carbon black of this invention, and a specific azo iron compound, 
It is thought that it is brought by the synergistic effect of the electrification control effect which controls 
superfluous electrification of the azo iron compound itself. 

[0059]Although it is not necessarily clear about these reasons, according to this invention persons' knowledge, it 
is the effect that the specific azo iron compound used for this invention prevents a toner from serving as high 
electrification quantity superfluously (what is called a charge-up phenomenon), even if toner polarity and field 
reversing are impressed by a transfer process, particle toner makes superfluous reverse charge hard to hold — 
in addition, as a result of an azo iron compound's functioning also as a dispersing agent and the dispersibility of 
carbon black improving, it is thought that it is because the amount of frictional electrifications of each particle 
toner becomes uniform. 

[0060]One of the features in the image formation method of this invention is that particle diameter uses carbon 
black which is 25-80 nm, and the toner which used the specific azo iron compound together. 
[0061]This invention persons by using the toner containing specific carbon black and a specific azo iron 
compound for the image formation method using an one-ingredient contact development method, The particle 
toner which particle toner superfluously electrified in the developing process decreases, and is strongly charged 
in reverse polarity by transfer bias in a transfer process decreased, and it found out that good cleaning could 
therefore be performed by a cleaning process. 

[0062]Although it is not necessarily clear about this reason, according to this invention persons' knowledge, it is 
the effect that the specific azo iron compound used for this invention prevents what a toner serves as high 
electrification quantity for unusually (what is called a charge-up phenomenon), Even if toner polarity and field 
reversing are impressed by a transfer process, by the effect by which whose dispersibility of carbon black the 
toner's making superfluous reverse charge hard to hold and an azo iron complex compound functioned also as a 
dispersing agent, and improved. It is thought that it is based on the combination of the electrification uniformity 
for every particle toner improving. 

[0063]When the first [ an average of] particle diameter of carbon black was smaller than 25 nm and it uses 
together with the azo iron compound used by this invention, since primary particle diameter is detailed, sufficient 
distribution is hard to be obtained and the effect of this invention cannot be acquired. When manufacturing 
particle toner with a suspension polymerization method, there is a tendency which a toner particle size coarse- 
grain-izes, and it is difficult to master. 

[0064]When the first [ an average of ] particle diameter of carbon black is larger than 80 nm, even if it 
distributes good, or only a low-concentration picture is acquired, the inconvenience that toner consumption 
increases arises from shortage of the tinting strength as a toner. 

[0065]In this invention, as for the first [ an average of ] particle diameter of carbon black, it is preferred that it is 
25-55 nm, and it is good that it is 35—55 nm more preferably. If the particle diameter of carbon black is in this 
range when it uses together with the specific azo iron compound of this invention, control is made more 
certainly and uniformly in the electrified polarity and electrification quantity by the charge members of a transfer 



jresidual toner, and it is more advantageous also in respect of the stability of the electrification quantity of a 
toner, and toner tinting strength. 

[0066]The first [ an average of ] particle diameter of carbon black in the toner in this invention can take and 
measure the photograph expanded with the transmission electron microscope. 

[0067]DBP oil absorption is preferred and, as for the carbon black used for this invention, it is good 40-150 
ml/that they are 50-140 ml/100 g more preferably 100 g. 

[0068]When DBP oil absorption uses short carbon black of less than 40ml/100 g of structure, It is in the 
tendency for the electrification quantity of a toner to become low too much, and if DBP oil absorption exceeds 
150 ml/100 g, detailed distribution of carbon black will be hard to be obtained for firm long structure. 
[0069]Measurement of the DBP oil absorption of carbon black is performed based on "ASTM method D2414- 
79." 

[0070]The specific surface area by nitrogen absorption the carbon black used for this invention Below 100-m 2 /g. 

It is desirable, it is good 30-90m 2 /g and that it is 40-90m 2 /g more preferably, and it is still better that volatile 
matter content is 0.1 to 1.7% more preferably 0.1 to 1.8% 2% or less. Carbon black concerning this this invention 
has specific surface area smaller than the carbon black usually mostly used to a toner, and there is also little 
volatile matter content. 

[0071]Since carbon black with little volatile matter content whose specific surface area is small has few 
functional groups of polymerization inhibition nature, it has an advantage with low polymerization inhibition 
nature, and is advantageous also to uniform distribution of carbon black in the inside of a toner. 

[0072]If the specific surface area by the nitrogen absorption of carbon black becomes larger than 100-m 2 /g, it 
will become easy to produce polymerization inhibition nature. If the volatile matter content of carbon black 
exceeds 2%, since many functional groups of polymerization inhibition nature exist in the surface, it is not 
desirable. 

[0073]Measurement of the specific surface area by the nitrogen absorption of carbon black is performed based 
on "ASTM method D3037-78." 

[0074]Measurement of the volatile matter content of carbon black is performed based on "JIS K 6221-1982." 
The carbon black first made into a measuring sample is specifically ****(ed) and filled in the porcelain crucible 
with a dropping lid of a platinum crucible or it and isomorphism, and the capacity to the grade which does not 
exceed 2 mm under a lid, and the mass is measured. This is covered and it puts into an electric furnace, after 
heating for exactly 7 minutes at 950**25 **, it takes out, it cools radiationally until it becomes a room 
temperature in a desiccator, and the mass after heating is measured, and it asks for volatile matter content by 
the following formula. 
[0075] 
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V: Volatile matter content (%) 
W D : Mass (g) of a dried sample 

W R : Mass (g) of the sample after heating 

[0076] Performing the masterbatch process of carrying out pre dispersion of said azo iron complex compound to 
carbon black concerning this invention into a polymerization nature monomer, when manufacturing a toner by the 
polymerizing method, Since shearing force is easily applied since carbon black can be distributed more at high 
concentration, and the effect of the improvement in dispersibility becomes large, it is desirable. 
[0077] Drawin g 6 shows viscosity change of dispersion liquid when carbon black and an azo iron compound 
concerning this invention are distributed in a styrene monomer. Viscosity of dispersion liquid increases by leaps 
and bounds, and by adding an azo iron compound shows that carbon black is stabilized and is distributed by high 
shearing force so that clearly also from a figure. 

[0078]In drawin g 7, relation between oil absorption of carbon black when a constant rate of azo iron compounds 
are added and it distributes in a styrene monomer, and viscosity of dispersion liquid is shown in carbon black 
with a particle diameter of 25-80 nm. From this figure, it is shown that a direction of not less than 40ml/100 g of 
carbon black of high oil absorption has high viscosity of a dispersed system, and dispersibility is good. However, 
if oil absorption of carbon black exceeds 150 ml/100 g f viscosity of dispersion liquid will become high too much, 
and will become easy to spoil granulation ability at the time of a polymerization. 

[0079]According to this invention persons 1 examination, it is the content A of said carbon black to weight of 
particle toner. [wt%] Said azo iron complex compound B It is good for [wt%] to fill following condition 2 
<=A/B<=35 preferably, and it good to fill following condition 3 <=A/B<=35 more preferably. 

[0080]To content of carbon black, if there is too little content of an azo iron compound, viscosity will not go up 
so that clearly from drawing 7, and it will not distribute [ carbon black is stabilized and ]. In this case, carbon 



black precipitates with the passage of time, and tinting strength will not be improved if a toner is manufactured 
using these dispersion liquid. 

[0081]If there is too much content of an azo iron compound to content of carbon black, while an azo iron 
compound will cause a secondary aggregation and dispersibility will fall, this secondary aggregation thing causes 
polymerization inhibition, and becomes difficult [ it / to manufacture particle toner good ]. 

[0082]In this invention, it is preferably good [ content of carbon black of particle toner ] more preferably that it 
is 3 to 1 5 % of the weight still more preferably one to 20% of the weight 0.1 to 30% of the weight 
[0083]In this invention, it is preferably good [ content of an azo iron compound of particle toner ] more 
preferably that it is 0.1 to 3.0 % of the weight still more preferably 0.1 to 10% of the weight 0.01 to 20% of the 
weight. 

[0084]When content of carbon black of particle toner is less than 0.1 % of the weight, tinting strength as a toner 
is low, and since the necessity of using other colorant together since high image density is hard to be obtained is 
produced, it is not desirable. In exceeding 30 % of the weight, even if it uses an azo iron compound used by this 
invention, the dispersibility of carbon black does not become uniform enough, but it becomes easy to produce 
fogging and toner scattering. 

[0085]When content of an azo iron compound of particle toner is less than 0.01 % of the weight, dispersion-liquid 
viscosity — quantity — ** — easy — when a dispersibility improved effect of carbon black is not fully 
demonstrated but exceeds 20 % of the weight, dispersion-liquid viscosity will fall conversely and a dispersibility 
improved effect of carbon black will fall. 

[0086]As mentioned above, this invention persons have proper structure in the specific oil absorption range, 
their specific surface area is small, and it is that volatile matter content also uses little carbon black together 
with a specific azo iron complex compound, An electrification control characteristic at the time of charge- 
members passage of transfer toner found out obtaining a toner improved more. 

[0087]An obtained toner by applying to an image formation method of an one-ingredient contact development 
method Thus, abundance of particle toner of superfluous electrification quantity in a transfer residual toner. Or 
abundance of particle toner of electrification quantity with superfluous reverse polarity is able to remove a 
transfer residual toner from the photo conductor surface good by a cleaning process therefore few, and a quality 
picture can be formed. 

[0088]An azo iron compound used by this invention has the structure shown with a following formula (1). 
[0089] 
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[X 1 and X 2 among a formula A hydrogen atom, a low-grade alkyl group, The member chosen from the group 
who consists of a lower alkoxy group, a nitro group, and a halogen atom is shown, X 2 is the same as X v or 
differ and m and m' shows the integer of 1-3, R 1 and R 3 The alkyl group of a hydrogen atom, C 1 - C 1Q , The 
alkenyl group of C 2 - C 1Q , a sulfonamide group, The alkoxy group of a mesyl group, a sulfonic group, a carboxy 
ester group, a hydroxy group, C 1 - C 18 , The member chosen from the group who consists of an acetylamino 
group, a benzoylamino group, and a halogen atom is shown, R 3 is the same as or differ, n and n' shows the 
integer of 1-3, and it shows R 2 and R 4 , and a hydrogen atom or a NIROTO group A + , The cation ion chosen from 

the group who consists of ammonium ion, a hydrogen ion, sodium ion, potassium ion, and those mixed ions is 
shown. ] 

[0090]In this invention, the carbon numbers 1-6 are meant as "low-grade." 

[0091 ]The following compounds are mentioned as a typical example of an azo iron complex compound of said 

general formula. 
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[0094]The above-mentioned azo iron complex compound is used also as a negative charge controlling agent. 
This compound is compoundable by a publicly known method. 

[0095]in this invention — the shape of a toner — many — it is preferred that it is the shape near the globular 
form which improves the toner fusion on the toner support in the image output of several sheets and 
contamination on the surface of charge members from a viewpoint. Profile coefficient SF-1 and SF-2 which 
show the shape of a toner are preferred, and the value of SF-1 is 100XSF-1 <=160, And in order that it may 
raise transfer nature that 10CKSF-2 <=140 is [ the value of SF-2 ] at best still more preferred, and the value of 
SF-1 is 10CKSF-1 <=140, and the value of SF-2 is 100XSF-2 <=120, maintaining development nature, it is 
preferred. 

[0096]In this invention, SF-1 and SF-2 which show a profile coefficient Sample at random 100 not less than 2- 
micrometer toner images expanded by 1000 times using Hitachi FE-SEM (S-800). and the picture information for 
example, via an interface. For example, a value which analyzes by introducing into the Nicolet image analyzing 
device (Luzex III), and might be computed from a lower type is defined as profile coefficient SF-1 and SF-2 
[0097] 
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(MXLNG shows the absolute maximum length of particles among a formula, PERI shows the boundary length of 
particles, and AREA shows the project area of particles.) 

[0098]Profile coefficient SF-1 shows the degree of the roundness of particle toner, and profile coefficient SF-2 
shows the degree of unevenness of particle toner. 

[0099]If profile coefficient SF-1 of a toner exceeds 1 60, it separates from a globular form and an infinite form is 



^pproached, and a toner will be easy to be crushed within a development counter, and it will be easy to change 
particle size distribution or to produce ground fogging and reversal fogging that electrification quantity 
distribution becomes broadcloth easily.If profile coefficient SF-2 of a toner exceeds 140, the decline in the 
transfer efficiency of the toner image at the time of the transfer to a transfer material from a photo conductor 
and the transfer middle omission of a character or a line image are caused, and it is not desirable. 
[0100]As for particle toner, in order to develop negatives faithfully [ minute latent image dots ] for high- 
definition-izing, 3 micrometers - 9 micrometers of weight mean diameters are 4 micrometers - 8 micrometers 
preferably, and it is good that a coefficient of variation in number distribution is 25% or less preferably 35% or 
less. In particle toner below 3 micrometers, as for a weight mean diameter, there is much particle toner of a 
transfer residue on a photo conductor or an intermediate transfer body, and it causes uneven nonuniformity of a 
picture based on fogging and inferior transfer from decline in transfer efficiency further easily. When a weight 
mean diameter of particle toner exceeds 9 micrometers, weld with members, such as the photo conductor 
surface and an intermediate transfer material, breaks out easily. If a coefficient of variation in number 
distribution of particle toner exceeds 35%, the tendency will become strong further. 

[0101]The coefficient of variation A in number distribution of particle toner is computed from a following formula. 

[0102]Coefficient-of^variation = [S/D^ x100 [S shows a standard deviation value in number distribution of 
particle toner among a formula, and D 1 shows number average particle diameters (micrometer) of particle 
toner. ] 

[0103]Mean particle diameter and particle size distribution of particle toner use a Coulter counter TA-II type or 
a coal tar multi-sizer (made by a coal tar company), Connecting interface (product made from department 
machine of day), and PC9801 personal computer (made by NEC) which outputs number distribution and volume 
distribution, an electrolysis solution prepares a NaCI aqueous solution 1% using the 1st class sodium chloride. For 
example, ISOTON R— II (made in coal tar scientific Japan) can be used. As a measuring method, 0.1-5 ml of 
surface-active agents (preferably alkylbenzene sulfonate) are added as a dispersing agent into said 100-150 ml 
of electrolytic water solutions, and also 2-20 mg of test portions are added. It computed volume distribution and 
number distribution by an electrolysis solution suspended in a sample having performed distributed processing 
for about 1 to 3 minutes with an ultrasonic dispersion machine, and having measured volume of a not less than 
2-micrometer toner, and the number with said Coulter counter TA-II type, using a 100-micrometer aperture as 
an aperture. And it asked for a weight average particle size (D4) of a volume reference searched for from volume 
distribution concerning this invention, and number average particle diameters (D1) of a number standard 
searched for from number distribution. 

[0104]In this invention, in order to raise the fixability of a toner, and offset-proof nature, it is preferred to add a 
release agent to particle toner. 

[0105]A compound which has more preferably than 30-120 ** a subject endothermic maximum peak value 
(melting point) in a DSC curve measured as a release agent used for this invention based on ASTM D3418-8 in 
the range of 40-90 ** is preferred. Autoagglutination power of a release agent becomes it weak that a maximum 
peak value (melting point) of a wax is less than 30 **, high-temperature-offset-proof nature becomes weak as a 
result, and it is not desirable. If a maximum peak value (melting point) of a wax exceeds 120 **, it becomes high, 
it becomes difficult to make the fixed image surface smooth moderately, and fixing temperature is not preferred 
from a point of a mixed-colors nature fall. 

[0106]When obtaining particle toner with a polymerization method, in order to perform a granulation and a 
polymerization in a drainage system medium, since a release agent mainly deposits in a granulation if an 
endothermic maximum peak value (melting point) is high, it is not desirable. 

[0107]DSC-7 by PerkinElmer, Inc. is used for measurement of temperature (melting point) of a maximum peak 
value of a release agent, for example. Correction for temperature of a device primary detecting element uses the 
heat of fusion of indium about amendment of quantity of heat using the melting point of indium and zinc. A 
sample sets empty bread to contrast using aluminum bread-making, and measures by a heating rate of 10 ** / 
min from temperature of 20 ** to 1 80 **. 

[0108]As a release agent, paraffin wax, a polyolefine wax, a polymethylene wax like the Fischer TOROPISSHU 
wax, Amide wax, higher fatty acid, higher-fatty-acid metal salt, long chain alkyl alcohol, ester wax, and these 
derivatives (for example, these graft compounds or a block compound) are mentioned. Since especially ester wax 
acts as a plasticizer of binding resin of a toner like a styrene acrylic copolymer at the time of heat fixing of a 
toner image, it is more preferred at a point which can improve fixability. 

[0109]In this invention, give a core/shell structure to a toner and it is formed with a polymer compounded by 
polymerization in shell portions, By using for an image formation method of this invention a toner which 
constitutes a core part from a wax as a release agent, Since degradation of particle toner and contamination to 
an image forming device can be prevented, good electrostatic property is maintained, and it becomes possible to 
be able to form a toner image excellent in reappearance of a dot latent image over a long period of time. In order 



that a wax may act efficiently at the time of heat pressing fixing, since low temperature fixability and high- 
temperature-offset-proof nature can be raised, it is desirable. 

[0110]A toner as used in this invention which has a core/shell structure means a toner in the state where a 
shell part formed with a polymer compounded by polymerization of a polymerization nature monomer has 
covered the surface of a core part by a wax as a release agent. 

[01 1 1]In this invention, the core/shell structure of a toner can be checked by fault plane observation of particle 
toner. 

[01 12]As the concrete method of observing a fault plane of particle toner. After distributing particle toner 
enough in an epoxy resin of room-temperature-setting nature, it is made to harden for two days in 40 ** 
atmosphere, After using 43 osmium <8> oxide together by 43 ruthenium oxide and necessity and dyeing an 
obtained hardened material, a sample of a thin film integrated circuit is started using a microtome provided with 
a diamond gear tooth, and a fault gestalt of particle toner is observed using a transmission electron microscope 
(TEM). In order to attach contrast between materials using a difference of some degree of crystallinity between 
a wax and resin which constitutes a coat, it is preferred to use a 43 ruthenium-oxide staining technique. A 
typical example is shown in drawing 9. 

[01 13]As for content in particle toner of a release agent, in this invention, it is preferably preferred more 

preferably that it is 2 to 25 % of the weight two to 30% of the weight. As for an improvement of fixability 

[ content / of a release agent 1 less than 2 % of the weight was insufficient, and when exceeding 30 % of the 

weight, also in manufacture by the polymerizing method, coalescence of particle toner occurred easily at the 

time of a granulation, and it was easy to generate a large thing of particle size distribution, and unsuitable to this 

invention. 

[0114]In this invention, when manufacturing a toner which has a core/shell structure, in order [ which a shell 
part depends on a wax as a release agent ] to make core part intension form, especially a thing made for resin 
which constitutes a shell part to add polar resin further is preferred. 

[0115]As polar resin used for this invention, styrene, a copolymer of acrylic acid (meta), a maleic acid copolymer 
and saturated polyester resin, and an epoxy resin are used preferably. 

[01 16]As for content of polar resin in particle toner, it is good preferably that it is 2 to 16 % of the weight 
(weight reference of particle toner) more preferably one to 20% of the weight. 

[0117]When the addition effect is not fully revealed when content of polar resin is less than 1 % of the weight, 
and exceeding 20 % of the weight, the electrifying characteristic of a toner is affected in many cases, especially 
it is easy to cause a fall of the electrostatic property of a toner under a high-humidity /temperature environment, 
and is not desirable. 

[0118]In this invention, an outermost shell resin layer may be further provided on the surface of a toner. 

[01 19] As for glass transition temperature of this outermost shell resin layer, it is preferred to be designed more 

than glass transition temperature of a coat resin layer for the further improvement in blocking resistance and 

that the bridge is constructed by grade which does not spoil fixability further. It is preferred that polar resin and 

a charge controlling agent contain in this outermost shell resin layer for improvement in electrostatic property. 

[0120]Especially as a method of providing this outermost shell layer, although not limited, following methods are 

mentioned. 

[0121]1. How to make it stick to polymerization particles and polymerize by accepting necessity after the second 
half of polymerization reaction, or end, and into the system of reaction, adding monomer which dissolved polar 
resin charge controlling agent, and cross linking agent, and was distributed, and adding polymerization initiator. 
[0122J2. How to add emulsion-polymerization particles or soap-free-polymerization particles which consist of 
monomer containing polar resin, charge controlling agent, and cross linking agent in the system of reaction if 
needed, and stick to polymerization particle surface with heat condensation and if needed. 
[0123]3. How to stick mechanically to toner particle surface emulsion-polymerization particles or soap-free- 
polymerization particles which consist of monomer containing polar resin, charge controlling agent, and cross 
linking agent if needed by dry type. 

[01 24]By the polymerizing method for manufacturing particle toner by polymerizing a monomer composition 
which contains a wax and polar resin as a release agent with colorant and a polymerization nature monomer in a 
drainage system medium in this invention. In manufacturing a wax and particle toner which contains the 
reproductive function very much. Manufactured particle toner has the core/shell structure which has a core part 
by a wax, and a shell part constituted with a polymer and polar resin which were compounded by polymerization 
of a polymerization nature monomer, and serves as a gestalt to which polar resin is further located in an 
outermost shell resin layer of a shell part. Therefore, in the case of such particle toner of a gestalt. In the 
surface of carbon black used as colorant. Since a polar group exists, carbon black does not enter into a wax of 
non-polarity, Since it will be located in a shell part, and it is in a tendency for tinting strength to decline easily 
compared with particle toner of a gestalt which carbon black is distributing uniformly into particle toner and polar 
resin is located in an outermost shell layer of a shell part, Since a rate of carbon black of being located in a 



^urface part of particle toner decreases, compared with particle toner which does not contain polar resin, the 
frictional electrification nature of a toner is in a low tendency. 

[0125]However, in this invention particle toner, From containing carbon black and a specific azo iron compound 
like ****. It is possible to control a fall of tinting strength of a toner according to a dispersibility improved effect 
of carbon black by an azo iron compound, and to control a fall of the frictional electrification nature of a toner by 
dispersibility improved effect of carbon black and the high electrification control effect of an azo iron compound. 
[0126]In an image formation method of an one-ingredient contact development method of this invention, since a 
toner on toner support contacts on the surface of image support at the time of development, it is preferred to 
have the endurance of a toner and the weld-proof nature of a toner to the surface of toner support and the 
surface of image support. 

[0127]Therefore, compared with a toner used for the two-ingredient development system which has an one- 
ingredient non-contact development system, a toner, and a career, it is required that a toner used for an one- 
ingredient contact development method should have a higher mechanical property. 

[0128]A resinous principle of particle toner used for this invention, Have insoluble C ingredient and an ingredient 
meltable to THF in THF (tetrahydrofuran), and an ingredient meltable to THF, In molecular weight distribution 
measured by gel permeation chromatogram (GPC), it has with a molecular weight of less than 1 million A 
ingredient and with a molecular weights of 1 million or more B ingredient, and it is preferred that these A 
ingredient, B ingredient, and insoluble C ingredient fulfill a following condition. 

[0129]An ingredient (equivalent to the above-mentioned A ingredient and B ingredient) meltable to THF of a 
resinous principle of particle toner concerning this invention, in molecular weight distribution of GPC — a 
number average molecular weight (Mn) — desirable — 9000-1 million — more preferably, It is 10000-500000, 
and a ratio (Mw/Mn) of weight average molecular weight (Mw) to a number average molecular weight (Mn) is 
preferred, and 5-500, and that it is 7-400 more preferably can attain various characteristics for which a toner is 
asked with sufficient balance. 

[0130]Content (W A ) of (1) A ingredient preferably a resinous principle of these particle toner by a weight 

reference of a resinous principle 30 to 95 % of the weight, Are 50 to 90 % of the weight more preferably, and 
content (W B ) of (2) B ingredient zero to 20% of the weight preferably more preferably, Content (W Q ) of (3) C 

ingredient preferably [ are 1 to 20 % of the weight, and ] 0 to 70 % of the weight, It is 1 to 70 % of the weight 
more preferably, and it can use preferably with an image formation method of this invention that a total content 
(W B +W C ) of (4) B ingredient and C ingredient is 10 to 50 % of the weight more preferably five to 70% of the 
weight. 

[0131]A resinous principle of particle toner used for this invention, In molecular weight distribution of GPC of an 
ingredient meltable to THF, the above-mentioned A ingredient (with a molecular weight of less than 1 million 
THF extractives) The molecular weights 3000-50,000, By having a main peak to a field of the molecular weights 
5000-22000 more preferably, matching with an image forming device will become good, and is preferred. When a 
main peak is less than 3000 molecular weight, weld is produced in aggravation of the electrifying characteristic of 
a toner, or contacting parts with an image forming device, or it is easy to cause a fall of high-temperature- 
offset-proof nature or blocking resistance. When a main peak exceeds the molecular weight 50,000, a crack is 
produced in contacting parts with an image forming device, or it is easy to cause a remarkable fall of low 
temperature fixability. 

[0132]In being in a tendency for low temperature fixability to fall when content (W A ) of A ingredient is less than 

30 % of the weight and exceeding 95 % of the weight, matching nature with an image forming device gets worse, 
and it is easy to produce degradation of toner fusion or image quality. 

[0133]If content (W g ) of B ingredient exceeds 20 % of the weight, although high-temperature-offset-proof nature 
will improve, since low temperature fixability falls, it is not desirable. 

[01 34]If there is more content (W Q ) of C ingredient than 70 % of the weight, an obstacle is not produced in 

matching with an image forming device, or low temperature fixation becomes difficult and is not preferred. If B 
ingredient contains ten to 20% of the weight more preferably five to 20% of the weight even if there is no C 
ingredient, it is possible to maintain development nature and fixability. Conversely, C ingredient is preferred, and 
if contained ten to 70% of the weight more preferably, it is possible, even if there is no B ingredient to maintain 
development nature and fixability five to 70% of the weight. 

[0135]A total content (W B +W C ) of B ingredient and C ingredient is preferred, and it is good that it is 10 to 50 % 

of the weight more preferably five to 70% of the weight. When a total content (W B +W C ) of B ingredient and C 

ingredient is I ess than 5 % of the weight, Since low temperature fixability falls in matching with the electrifying 
characteristic of a toner, high-temperature-offset-proof nature, and also an image forming device getting worse, 
being easy to cause weld of a toner, and degradation of image quality and exceeding 70 % of the weight, it is not 
desirable. 



[pi36]In this invention, a molecular weight and content (W A , W B , and W c ) of each resinous principle (A-C 
ingredient) in particle toner are measured and computed by the following methods. 

[0137]Although C ingredient insoluble to THF shows a resinous principle which became insolubility to THF 
(tetrahydrofuran) of a resinous principle in particle toner in this invention and the content serves as a rule of 
thumb which shows a grade of bridge construction of a resin composition containing a bridge construction 
ingredient, The bridge may be constructed even if THF insoluble matter is 0 % of the weight. It is defined as 
content of C ingredient insoluble to THF with a value measured as follows. 

[0138]First, content of an additive agent in particle toner, such as paints, etc. are beforehand measured by a 
publicly known method. Next, weighing of the developers [ 0.5-1. Og] constant rate is carried out (W^), Put into 

an extraction thimble (Toyo Roshi N0.86R), and it applies to Soxhlet extractor, After evaporating a soluble 
component which extracted for 20 hours, using 100-200 ml of THF(s) as a solvent, and was extracted with a 
solvent, vacuum drying is carried out at 100 ** for several hours, and weighing of the amount of THF soluble 
resin components is carried out (W 2 g). And in weight of an ingredient meltable to THF among additive agents, 
such as paints included in this developer constant rate, if weight of an ingredient insoluble to W 3 g and THF is set 
to W 4 g, according to the following formulas, THF insoluble matter (said C ingredient) in a resinous principle will 
be computed. 
[0139] 

[External Character 8] 

thf**# mm%) = ^~^]ZZi x 100 

[0140]The main peak position of with a molecular weight [ in the molecular weight distribution of GPC of an 
ingredient meltable to THF on the other hand ] of less than 1 million A ingredient, content (W A ), and the content 
of 1 million or more B ingredients (W B ), A (resinous principle weight reference) is searched for from the acquired 
molecular weight distribution, using the THF soluble resin component obtained on the occasion of the above- 
mentioned Soxhlet extraction as a measuring sample of GPC. By Kami who assumed that it was equal to weight 
%, area % of a with a molecular weight of less than 1 million field (A ingredient) and a with a molecular weights of 
1 million or more field (B ingredient) is converted into the weight reference of a resinous principle, and asks for 
weight % (W A and W B ) of A ingredient and B ingredient. 

[0141]In this invention, it adds to binding resin and a wax component is included in a resinous principle. 
[0142]In this invention, the molecular weight distribution of the resinous principle in particle toner is measured 
on the following conditions by GPC (gel PAMIESHON chromatography). Data use what was filtered with the 
solvent resistance membrane filter (the diameter of pore: 0.3 micrometer), after distributing / dissolving a 
solvent beforehand. 
[0143] 

Device: GPC-1 50C (made by Waters) 

column: — 7 ream temperature [ of KF 801-7 (made by Shodex) ]: — 40 ** solvent: — THF rate-of-flow: — 1.0 
ml/min sample: — 0.1 ml of samples of 0.05 to 0.6 % of the weight of concentration are poured in [0144]It 
measures on condition of above and a molecular weight calibration curve created by a monodisperse polystyrene 
standard sample is used in molecular weight calculation of a sample. 

[0145]As binding resin of a toner used for this invention, a styrene (meta) acrylic copolymer, polyester resin, an 
epoxy resin, and a styrene butadiene copolymer which are generally used can be used. In a method of obtaining 
particle toner, those monomers are preferably used by the polymerizing method, concrete — styrene and o (m- ) 
p — Methylstyrene, m. Styrene monomer; like (p-)-ethylstyrene. (Meta) Methyl acrylate, (Meta) Ethyl acrylate 
(Meta) Acrylic acid propyl, (Meta) Butyl acrylate, (Meta) Acrylic acid octyl, (Meta) Acrylic acid dodecyl, (Meta)' 
Acrylic acid stearyl, (Meta) Acrylic acid behenyl, (Meta) 2-ethylhexyl acrylate, (Meta) An acrylic ester system 
monomer like acrylic acid dimethylaminoethyl and diethylaminoethyl acrylate (meta) (meta); an ene system 
monomer like butadiene, isoprene, a cyclohexene, acrylonitrile (meta), and acrylic acid amide is used preferably, 
as for these monomers, theoretical glass transition temperature (Tg) of a statement shows 40-75 ** to 2nd 
edition of polymer handbook-P139 - 192 (made by JohnWiley&Sons) — as — a monomer — independent — or 
it mixes suitably and is used. When theoretical glass transition temperature is less than 40 **, a problem arises 
from a field of the preservation stability of a toner, or the durable stability of a developer, and when exceeding 
75 **, a rise of an established point is brought about. 

[0146]In this invention, since it reaches in order to make the above-mentioned THF insoluble matter generate, 
or a with a molecular weights of 1 million or more ingredient is generated, it is preferred to use a cross linking' 
agent at the time of composition of binding resin. 

[0147]As a cross linking agent used for a toner of this invention, As a cross linking agent of two organic 



functions, divinylbenzene, bis(4-acryloxy polyethoxyphenyOpropane, Ethylene glycol diacrylate, 1 ,3-butylene- 
glycol diacrylate, 1,4-butanediol diacrylate, 1 ,5-pentanediol diacrylate, 1 ,6-hexanediol diacrylate, neopentyl glycol 
diacrylate, Diethylene glycol diacrylate, triethylene glycol diacrylate, Each diacrylate of tetraethylene-glycol- 
diacrylate and polyethylene-glycol #200, #400, and #600, What changed dipropylene glycol diacrylate, 
polypropylene-glycol diacrylate, polyester type diacrylate (MANDA Nippon Kayaku), and the above-mentioned 
diacrylate to methacrylate is mentioned. 

[0148]As a cross linking agent of many organic functions, penta ER1S RITORUTORI acrylate, trirnethylol 
triacrylate, Trimethylolpropane triacrylate, tetramethylolmethane tetraacrylate, Oligoester acrylate and its 
methacrylate, 2,2-bis(4-meta-KURIROKISHI, polyethoxyphenyOpropane, diallyl phthalate, triaryl cyanurate, triallyl 
isocyanurate, and triallyl trimellitate are mentioned. 

[0149]As for these cross linking agents, it is good that it is 0.1 to 5 weight section more preferably 0.05 to 10 
weight section to other vinyl system monomer 100 weight sections. 

[0150]When the amount of cross linking agent used is less than 0.05 weight sections, When crosslinking reaction 
of binding resin is not fully performed but exceeds ten weight sections, crosslinking reaction of binding resin 
advances too much, and it becomes difficult for all to control content of THF insoluble matter of particle toner 
to 5 to 70% of the weight of within the limits. 

[0151]Although an azo iron complex compound used for this invention also has a function as a charge controlling 
agent, it may use another charge controlling agent together. Although a publicly known thing can be used as 
another charge controlling agent, a charge controlling agent which is stabilized and can maintain electrification 
quantity with it is preferred. [ quick and electrification speed and ] [ constant ] When manufacturing particle 
toner with a polymerization method in this invention, especially a charge controlling agent that does not have 
polymerization inhibition nature and does not have a meltable ghost to a drainage system is preferred. 
[0152]As a concrete compound of another charge controlling agent, as a negative system, salicylic acid, A 
polymers type compound, a boron compound, a urea compound, a silicon compound, and a curry KUSUA lane 
which have naphthoic acid, Daika Lebon acid or metallic compounds of the derivative, an azo pigment or metallic 
compounds of the derivative, sulfonic acid, and carboxylic acid in a side chain can be used. A polymers type 
compound, a guanidine compound, and an imidazole compound which have Nigrosine, a triphenylmethane series 
compound, quarternary ammonium salt, and this quarternary ammonium salt in a side chain as a HOJI system are 
used preferably. 

[0153]Another charge controlling agent is good to contain in 0.5 to 5 weight section, and particle toner to binding 
resin 100 weight section more preferably [ it is desirable and ] than 0.2 to 10 weight section. However, in this 
invention, addition of another charge controlling agent is not indispensable, and when a nonmagnetic-ingredient 
braid coating developing method is used, another charge controlling agent does not necessarily need to be 
included in a toner by using positively frictional electrification with a blade member or a sleeve member. 
[0154JIn manufacturing particle toner with a polymerization method by this invention, As a polymerization 
initiator, for example 2 and 2'-azobis (2,4-dimethylvaleronitrile), 2,2'-azobis isobutyronitrile, 1 1-azobis 
(cyclohexane-l-carbonitrile), 2,2'-azobis 4-methoxy~2,4-dimethylvaleronitrile, An azo polymerization initiator like 
azobis SUISO butyronitnle; Benzoyl peroxide, A peroxide system polymerization initiator like methyl-ethyl- 
ketoneperoxide, di.sopropylperoxy carbonate, cumene hydroperoxide, 2,4-dichlorobenzoyl peroxide, and lauroyl 
peroxide is used. 

[01 55]Generally it is added 0.5 to 20% of the weight to a monomer, and an addition of this polymerization initiator 
is used although it changes with target degrees of polymerization, although a kind of initiator changes a little 
with polymerization methods, it is independent to reference in 10 hour half life period temperature — or it is 
mixed and used. 

[0156]Since a degree of polymerization is controlled, it is also possible to add further and to use publicly known 
cross linking agent, chain transfer agent, and polymerization inhibitor. 

[0157]ln using suspension polymerization as the toner production method concerning this invention As a 
dispersing agent to be used, as for example, an inorganic system oxide Tricalcium phosphate, Magnesium 
phosphate, aluminium phosphate, zinc phosphate, calcium carbonate, magnesium carbonate, calcium hydroxide 
magnesium hydroxide, aluminium hydroxide, metasilicic acid calcium. Calcium sulfate, barium sulfate bentonite' 
silica, alumina, a magnetic body, and a ferrite are mentioned, an organic system compound — carrying out — for 
example, they are used by sodium salt of polyvinyl alcohol, gelatin, methyl cellulose methyl 
hydroxypropylcellulose. ethyl cellulose, and carboxymethyl cellulose, and starch, distributing aqueous phase As 
for these dispersing agents, it is preferred to carry out 0.2-10.0 weight-section use to polymerization nature 
monomer 100 weight section. 

[0158]Although a commercial thing may be used for these dispersing agents as it is. in order to obtain a 
particulate material with a fine uniform particle size, in carrier fluid, under high-speed churning, they can make 
this inorganic compound able to generate and can also be used. For example, in the case of tricalcium 
phosphate, a des.rable dispersing agent can be obtained to a suspension polymerization method by mixing sodium 



> 

phosphate solution and a calcium chloride aqueous solution under high-speed churning. A surface-active agent 
of 0.001 to 0.1 weight section may be used together for minuteness making of these dispersing agents. A 
surface-active agent of commercial Nonion, an anion, and a cation form can specifically be used, For example, 
sodium dodecyl sulfate, sodium tetradecyl sulfate, pentadecylsodium sulfate, octylsodium sulfate, sodium oleate, 
lauryl acid sodium, potassium stearate, and oleic acid calcium are used preferably. 

[0159]When using a polymerization method for a toner production method concerning this invention, it is possible 
to manufacture a toner concretely with a manufacturing method like the following. 

[0160]A charge controlling agent, a polymerization initiator, and other additive agents are added carbon black and 
an azo iron compound, and also if needed into a polymerization nature monomer, with the mixed device like a 
homogenizer or an ultrasonic dispersion machine, you make it dissolve or distribute uniformly, and a 
polymerization nature monomer composition is prepared. The usual agitator, a homomixer, or a mixed device like 
a homogenizer is made to distribute this prepared polymerization nature monomer composition in aqueous phase 
containing dispersion stabilizer. An agitating speed and time are adjusted and corned so that a drop which 
consists of a polymerization nature monomer composition preferably may have the size of desired particle toner. 
What is necessary is just to perform after that churning which is a grade by which a particle state is maintained 
and sedimentation of particles is prevented by operation of dispersion stabilizer. Not less than 40 ** of 
polymerization temperature generally polymerizes by setting it as temperature of 50-90 **. Temperature up may 
be carried out in the second half of a polymerization reaction, and in order to remove an unreacted 
polymerization nature monomer and a by-product further for the purpose of durability enhancement in an image 
formation method using a toner of this invention, a drainage system medium may be distilled off in part after an 
end of the second half of a polymerization reaction, or a polymerization reaction. Generated particle toner is 
washed after an end of a polymerization reaction, and filtration recovers and it dries. In a suspension 
polymerization method, it is preferred to usually use 300 to water 3000 weight section as carrier fluid to 
monomer system 1 00 weight section. 

[0161]In this invention, in order to raise the dispersibility of carbon black in inside of particle toner as mentioned 
above, a polymerization nature monomer composition is prepared through a masterbatch process. 
[0162]To the 1st polymerization nature monomer 100 weight section, preferably specifically Four to 40 weight 
section, More preferably carbon black of five to 25 weight section, and by mixing an azo iron compound of 0.5 to 
3 weight section more preferably 0.2 to 5 weight section, and making it distribute. Since carbon black is 
dramatically made into high concentration to a polymerization nature monomer and it can mix, viscosity of 
dispersion liquid can increase and a share at the time of mixing can fully raise the dispersibility of carbon black 
by leaps and bounds in combination with a dispersion effect by an azo iron compound from this thing. 
[0163JWhen a mixed amount of carbon black is less than four weight sections, even if it uses an azo iron 
compound, viscosity of dispersion liquid is small, and it is hard to attain sufficient distribution. On the other hand 
in exceeding 40 weight sections, viscosity of dispersion liquid is controlled and distribution becomes uneven 
easily as a result in ******. 

[0164]An effect which raises viscosity of dispersion liquid when a mixed amount of an azo iron compound is less 
than 0.2 weight sections is insufficient, on the other hand, in exceeding five weight sections, viscosity falls 
conversely again and distribution becomes uneven easily. 

[0165]As for viscosity of dispersion liquid (masterbatch) which contain a wax component and/or a charge 
controlling agent this 1st polymerization nature monomer, carbon black and an azo iron compound, and if needed 
it is preferably good a 1 00-2000-cm voice and that it is a 1 50-1 600-cm voice more preferably 
[0166]When viscosity of these dispersion liquid is less than 100 centipoises, viscosity is too low, and a share of 
distribution does not start, but uniform dispersion of carbon black becomes difficult. On the other hand eccritic 
nature from a manufacturing installation gets worse, and a fall of productivity is caused at the same time ** an d 
viscosity are too high and it becomes difficult to maintain a uniform dispersion state, when exceeding 2000-cm 
Boies. These dispers.on liquid are mixed with the 2nd polymerization nature monomer and a polymer which 
contains a polar wax component and organic-functions term if needed further, a charge controlling agent a 
polymerization initiator, and other additive agents, and a polymerization nature monomer composition is prepared. 

[0167]A uniform dispersibility point to the 2nd polymerization nature monomer of a masterbatch ingredient may 
be sufficient as a mixed amount of the 2nd [ to this dispersion-liquid 100 weight section ] polymerization nature 
monomer being 30 to 70 weight section more preferably 20 to 100 weight section. 

[0168]When taking time to distribute uniformly when a mixed amount of this 2nd polymerization nature monomer 
is less than 20 weight sections, and exceeding 100 weight sections, it becomes easy to produce re-condensation 
of carbon black, etc., and uniform dispersion will take time too. 

[0169]Tinting strength of a toner and a point of electrification stabilization of a toner may be sufficient as a 
content ratio of carbon black to weight of a polymerization nature monomer composition in inside of this 
polymerization nature monomer composition being 3 to 15 % of the weight more preferably one to 20% of the 



weight. ' 

[0170]Especially when it becomes difficult to attain high image density when a content ratio of carbon black in a 
polymerization nature monomer composition is less than 1 % of the weight and it exceeds 20 % of the weight, 
electrification of a toner under highly humid becomes low easily. 

[0171]A point where it maintains dispersion-liquid viscosity to a proper state that it is 0.2 to 2.0 % of the weight 
more preferably, and it raises the uniform dispersibility of carbon black 0.1 to 3.0% of the weight preferably may 
be sufficient as a content ratio of an azo iron compound to weight of a polymerization nature monomer 
composition in inside of this polymerization nature monomer composition. 

[0172]When a content ratio of an azo iron compound in inside of a polymerization nature monomer composition 
is less than 0.1 % of the weight. When a dispersibility improved effect of carbon black is not demonstrated but it 
exceeds 3.0 % of the weight, without dispersion-liquid viscosity going up, dispersion-liquid viscosity will fall 
conversely and a dispersibility improved effect of carbon black will disappear too. 

[0173]In this invention, give moderate mobility and electrostatic property to particle toner by covering a toner 
particle surface with an external additive, and. It is desirable to take composition to ****** which can ease 
stress from contact-carrying members, such as improvement in cleaning nature and photo conductor charge 
members, and it is good that external additive coverage of a toner surface is 1 0 to 99% still more preferably 5 to 
99% preferably. By furthermore having a non-subtlety granular material as an external additive in a toner particle 
surface, improvement in transfer efficiency and a transfer middle omission of a character or a line image are 
improved. 

[0174]External additive coverage of a toner particle surface sampled 100 pieces for 100 toner images at random 
using Hitachi FE-SEM (S-800), and the picture information was introduced into the Nicolet image analyzing 
device (Luzex3) via an interface, it analyzed and was computed. 

[0175]It is preferred that it is 1/10 or less mean particle diameter of a weight mean diameter of a point of 
endurance when it adds to a toner to particle toner as an external additive used for this invention. Mean particle 
diameter of this additive agent means that mean particle diameter for which it asked by surface observation of 
particle toner in an electron microscope. 

[0176]as an external additive — a metallic oxide (an aluminum oxide, titanium oxide, strontium titanate, cerium 
oxide, and magnesium oxide.) Chrome oxide, tin oxide and a zinc oxide, a nitride (silicon nitride, carbide (silicon 
carbide), metal salt (calcium sulfate, barium sulfate, and calcium carbonate), fatty acid metal salt (zinc stearate 
and calcium stearate), carbon black, and silica are mentioned.) these external additives receive particle toner 100 
weight section — desirable — ****** for 0.01 - 10 weight sections — more — desirable — ******** f or 0.05 
- 5 weight sections. These external additives may be used independently or may be used together. [ two or 
more J What performed hydrophobing processing is more preferred. 

[01 77]As for especially at least one sort, as a non-subtlety granular material used for this invention, it is 
preferred that they are silica, alumina, a titania, or the particles that are chosen from the multiple oxides 
because of electrifying stability, development nature, mobility, and improvement in preservability It is more 
preferred that it is silica. For example, it is [ silica / this ] usable in both dry process silica called what is called a 
dry method or fumed silica generated by vapor-phase oxidation of a silicon halogenide or an alkoxide and so- 
called wet process silica manufactured from alkoxide water glass. The dry process silica with few manufacture 
remnants like Na 2 0 and SOg 2 with few [ and ] silanol groups in an inside of the surface and silica pulverized 
coal is more preferred. In dry process silica, by using other metal halogenated compounds like an aluminium 
chloride and a t.tan.um chloride with a silicon halogenated compound in a manufacturing process it is also 
possible to obtain compound pulverized coal of silica and other metallic oxides, and they are also included. 
[0178]In more than 30-m 2 /g, specific surface area by nitrogen absorption which measured a non-subtlety 
granular material used for this invention with a BET adsorption method gives a result with a good thing of the 
range of 50-400-m 2 /g especially. A non-subtlety granular material is good to use it up to 3.0 weight sections 0 5 
to 5 weight section 0.1 to 8 weight section exceeding 1.0 weight sections to particle toner 100 weight section 
st.N more preferably preferably. A non-subtlety granular material used for this invention for the purpose such as 
hydrophobing and electrostatic property control, if needed A silicone varnish. It is also possible for it to be 
independent, or to use together a processing agent like various denaturation silicone varnishes silicone oil 
various modified silicone oil. a silane coupling agent, a silane coupling agent that has an organic-functions term 
other organosilicon compounds, and an organic titanium compound, and to be processed. 

[0179]As for a non-subtlety granular material, in order to maintain high electrification quantity and to attain a 
low amount of consumption and a high transfer rate, being processed by silicone oil at least is still more 
preferred. 

[0180]It is also one of the desirable gestalten to add near particles further spherically [ inorganic matter with a 
primary particle diameter of not less than (specific surface area / Preferably /. less than 30 m 2 /g) 50 nm or 
organicty ] a sake [ on transfer nature and/or a cleaning disposition ]. As particles near in the shape of [ this ] a 



ball, spherical silica particles, spherical polymethylsilsesquioxane particles, and spherical resin particles are used 
preferably, for example. 

[0181]An additive agent of further others in within the limits which does not have a substantial adverse effect on 
a toner used for this invention, For example, Teflon powder, zinc stearate powder, lubricant powder like 
polyvinylidene fluoride powder; Acid value cerium powder. Abrasive soap;, for example, acid value titanium 
powder, like silicon carbide powder and strontium titanate powder, A fluid grant agent like an acid value 
aluminium powder; organic-particulates; and inorganic particle; of electro-conductivity applying agent; reverse 
polarity like caking inhibitor;, for example, carbon black powder, zinc oxide powder, and the end of acid value tin 
powder can also be used in small quantities as a development disposition top agent. 

[0182]In order to produce particle toner used for this invention, Besides the polymerizing method mentioned 
above, for example Binding resin, an azo iron complex compound, After making carbon black and a release agent 
distribute uniformly using a pressurized kneader, an extruder, or a media dispersion machine, Mechanical or after 
making it collide with a target by jet mind flowing down and making desired toner particle diameter pulverizing- 
ize, A classification process. Pass and particle size distribution. How to atomize a molten mixture in the air using 
a disk or many hydraulic nozzles given in manufacturing method; JP.56-13945.B of a toner what is called by a 
grinding method which is made to make it sharp and is toner— ized, and to obtain a spherical toner; to a 
polymerization nature monomer, a meltable and obtained polymer an insoluble organic solvent. Emulsion 
polymerization process; represented by soap-free-polymerization method which carries out direct polymerization 
under distributed polymerization method; which uses and generates a toner directly by the polymerization of a 
polymerization nature monomer, or water- soluble polarity polymerization initiator existence, and generates a 
toner is mentioned. 

[0183]As for this invention, it is preferred to give a mold-release characteristic to the photo conductor surface, 
and, as for an angle of contact over water on the surface of a photo conductor, it is preferred that it is 85 
degrees or more. An angle of contact over water on the surface of a photo conductor is 90 degrees or more 
more preferably. 

[0184]Having an angle of contact with the high photo conductor surface shows a thing with the high photo 
conductor surface to do for a mold-release characteristic owner, and by this effect, it can decrease a toner 
amount of a transfer residue complementary remarkably, can reduce load in a cleaning process substantially, and 
can prevent generating of cleaning defect more certainly. 

[0185]A toner amount of a transfer residue complementary can be remarkably decreased by having a mold- 
release characteristic with the high photo conductor surface, There is almost no protection from light by a 
transfer residual toner, and a negative ghost image can be prevented intrinsically, and recovering efficiency in a 
developing area of a transfer residual toner also improves at the time of development, and a positive ghost image 
is prevented. 6 

[0186]Here, a generating mechanism of a ghost image is explained. 

[0187]That especially protection from light by a transfer residual toner poses a problem, When repeated use of 
the photo conductor surface is carried out to a transfer material of one sheet (i.e., when length for a photo 
conductor round is shorter than the direction-of-movement length of a transfer material), in order that a 
transfer residual toner may carry out electrification, exposure, and development in the state of existing on a 
photo conductor Since potential in a photo conductor surface part in which a transfer residual toner exists has 

« NSrfrnJiSS , T™* beC ° meS insufficient ' about reversal development, it appears on a 

picture as NEGAGOSUTO whose concentration is lower than the circumference 

L0188JOn the other hand, if a cleaning effect of a transfer residual toner is insufficient at the time of 

t! ° P t T 0n ,fT f ° t0 c ° nduc u tor surfac * where a transfer residual toner exists, since a toner is developed 
concentration will be higher than the circumference, and POJIGOSUTO will occur 

int!-fn 9 sically COm ^ ° f inVenti ° n ' 3 ghost image of the above-mentioned explanation can be prevented 

[0190]In an image formation method of this invention, when the photo conductor surface is constituted 

^r^rh ng m L maCr ° m ^ nding ag6nt 38 3 SUbJeCt * is eff6Ctive - For exam P' e - when P rovidi "g a protective 

film which made resin a subject on an inorganic photo conductor like (i) selenium and AMORUFA cis- silicon as 

a charge transport layer of a;(ii) functional discrete type organic photoreceptor, When it has a surface layer ' 
which has charge transport material and resin; the above protective layers may be provided on it at a (iii) pan ** 
which uses a low thing of surface energy for the resin itself which constitutes ** film as a means to give a mold- 
release characterist.c to such a surface layer and which adds an additive agent which gives ** water-repellency 
** lipophilic property - ** wh.ch makes powder state material which has a high mold-release characteristic 
and is distributed is mentioned. ** If it carries out. attain by introducing a fluoride content group and a silicone 
content group into structure of resin. ** What is necessary is just to add a surface-active agent as an additive 
agent if it carries out. ** If .t carries out, using a compound containing a fluorine atom like poly ethylene 
tetrafluonde, polyvinylidene fluoride, and fluoridation carbon is mentioned. 



[01 91]An angle of contact over water on the surface of a photo conductor can be made into 85 degrees or more 
by these means. It is easy to produce degradation of a toner according [ an angle of contact over water on the 
surface of a photo conductor ] to durability at less than 85 degrees, and toner support. 

[0192]Also especially in this, fluorine-containing resin like poly ethylene tetrafluoride or polyvinylidene fluoride is 
preferred. In this invention, when fluorine-containing resin is used as a mold-release characteristic granular 
material as a granular material of **, distribution to the outermost superficial layer is preferred. 
[0193]What is necessary is just to make the outermost superficial layer distribute this granular material, if it is 
the organic photoreceptor which provides a layer which distributed this granular material in binder resin in the 
photo conductor outermost surface, or is constituted considering resin as a subject from the first in order to 
make the surface contain these granular materials, even if it does not newly provide a surface layer. 
[0194]As for an addition to a surface layer of this granular material, 1 to 60 % of the weight and further 2 to 50 % 
of the weight are preferred to surface-layer gross weight If less than 1 % of the weight, a toner of a transfer 
residue complementary will not fully decrease, cleaning efficiency of a transfer residual toner is not enough, 
either, and its ghost preventive effect is insufficient, and it is not desirable, in order that membranous intensity 
falls, or incident light quantity to a photo conductor may fall remarkably and may carry out slack, if it exceeds 60 
% of the weight. About particle diameter of this granular material, 0.5 micrometer or less is preferably desirable 1 
micrometer or less from a field of image quality. If larger than 1 micrometer, a piece of a line will worsen by 
dispersion of incident light, and practical use will not be borne. 

[0195]Especially in the case of a contact electrification method an electrifying means makes charge members 
contact a photo conductor, this invention is effective. That is, if there is much remaining toner after cleaning, it 
will adhere to a direct electrification member which is a post process, and will cause poor electrification. 
Therefore, it is necessary to make it hard for there to be less quantity of remaining toner and to adhere 
compared with corona discharge to which an electrifying means does not touch a photo conductor. 
[0196]One of the desirable aspects of a photo conductor used for this invention is explained below. 
[0197]As a conductive base, Metal like aluminum or stainless steel; a barrel cylinder and a film of plastic; which 
has paper or a plastic; conductive polymer which a plastic; conductive particle which has a coated layer by 
aluminum alloy or an indium oxide tin oxide alloy was made to **** are used. 

[0198]On these conductive bases, an under-coating layer may be provided for the purpose of covering of a 
defect, electric charge injectional improvement from a base, and protection to an electrical breakdown of a 
photosensitive layer on adhesive improvement in a photosensitive layer, coating nature improvement, protection 
of a base, and a base. 

[0199]An under-coating layer Polyvinyl alcohol, Polly N-vinylimidazole, Polyethylene oxide, ethyl cellulose, 
methyl cellulose, a nitrocellulose, It is formed with material of an ethylene-acrylic acid copolymer, a polyvinyl 
butyral, phenol resin, casein, polyamide, copolyamide, glue, gelatin, polyurethane, or an aluminum oxide As for 
thickness of an under-coating layer, 0.1-3 micrometers 0.1-10-micrometer are usually preferably good 
[0200]A charge generating layer Azo pigment, phthalocyanine pigment, indigo system paints, It distributes and 
coating of the charge generating material of mineral matter like perylene system paints, polycyclic quinone 
system paints, SUKUWARIRIUMU coloring matter, pyrylium salt, thio pyrylium salt, triphenylmethane dye or 
selenium, or amorphous silicon is carried out to a suitable binder, or it is formed in it by vacuum evaporation It is 
desirable when phthalocyanine pigment adjusts photo conductor sensitivity to sensitivity which suits this 
invention especially. It can choose from wide range bending resin as a binder, for example, polycarbonate resin 
polyester resin, polyvinyl butyral resin, polystyrene resin, an acrylic resin, methacrylic resin, phenol resin silicone 
resin, an epoxy resin, and vinyl acetate resin are mentioned. As for quantity of a binder contained in a charge 
generating layer, it is preferably good that it is 0 to 40 % of the weight 80 or less % of the weight As for 
rnoni C i ial,y thickness of a charge generating layer, 0.05-2 micrometers is preferred 5 micrometers or less 
L0201 JA charge transport layer receives an electric charge career from a charge generating layer under 
existence of an electric field, and has the function to convey this. A charge transport layer is formed by 
dissolving and carrying out coating of the charge transport material into a solvent with binding resin if needed 
and the thickness is generally 5-40 micrometers. As a charge transport layer substance, to a main chain or a ' 
side chain, biphenylene, anthracene, A polynuclear aromatic compound like pyrene and phenanthrene; nitrogen 
ring type compound; hydrazone compound; styryl compound; selenium; selenium tellurium; amorphous silicon- 
sulfuration KADONIUMU like Indore, carbazole, oxadiazole, and pyrazoline is mentioned. 

[0202]As binding resin into which these charge transport material is made to disassemble, Polycarbonate resin 
polyester resin, polymethacrylic acid ester, polystyrene resin, an acrylic resin, and resin like polyamide resin* 
organic photoconductivity polymer like poly-N-vinylcarbazole and polyvinyl anthracene is mentioned 
[0203]A protective layer may be provided as a surface layer. As resin of a protective layer, a hardening agent of 
polyester, polycarbonate, an acrylic resin, an epoxy resin, phenol resin, or these resin is independent, or is put 
together two or more sorts, and is used. 

[0204]A conductive particle may be distributed in resin of a protective layer. Metal or a metallic oxide is 



mentioned as an example of a conductive particle. Preferably, there is an ultrafine particle of a zinc oxide, 
titanium oxide, tin oxide, antimony oxide, indium oxide, bismuth oxide, tin-oxide tunic titanium oxide, tin tunic 
indium oxide, antimony tunic tin oxide, or zirconium oxide. These may be used independently, or may mix and use 
two or more sorts. When making a protective layer distribute particles generally, in order to prevent dispersion of 
incident light by a particulate material, it is required for the particle diameter of particles to be smaller than 
wavelength of incident light, and it is preferred that it is 0.5 micrometer or less as conductivity distributed by 
protective layer and particle diameter of an insulating particle. As for content in inside of a protective layer. 2 to 
90 % of the weight is preferred to protective layer gross weight, and its 5 to 80 % of the weight is more preferred. 
As for thickness of a protective layer, 0.1-10 micrometers is preferred, and its 1-7 micrometers are more 
preferred. 

[0205]Coating of a surface layer can be performed by spray coating, beam-coating or osmosis (dipping) coating a 
resin dispersant. 

[0206]As conditions for a developing process of being used for this invention, I hear that a toner layer and the 
photo conductor surface on toner support touch, and it is. 

[0207]In the case of an one-ingredient developer, a method of contacting a toner layer which coated and formed 
a toner in the elastic roller surface on the photo conductor surface is also used, using an elastic roller as toner 
support. At this time, toners may be magnetic or nonmagnetic any and it becomes important that the photo 
conductor surface touches a toner layer. Although toner support touches the photo conductor surface 
substantially, this means that this toner support touches the photo conductor surface, when a toner layer is 
removed from toner support. In order to acquire a picture without an edge effect via a toner layer by an electric 
field committed between elastic rollers which counter the photo conductor surface and the photo conductor 
surface at this time, the elastic roller surface or the neighborhood of the surface has potential, and there is the 
necessity of having an electric field between the photo conductor surface and the toner support surface. For 
this reason, a method of maintaining an electric field or providing an insulating layer of a thin layer in a surface 
layer of a conductive roller can also be used, rheostatic control of the India rubber of an elastic roller being 
carried out to a middle resistance field, and preventing a flow with the photo conductor surface. Composition 
which provided a conductive layer in the inner surface side which does not counter the photo conductor surface 
of a conductive resin sleeve which covered with an insulating material the outside surface side which counters 
the photo conductor surface of a conductive roller, or an insulating sleeve is also possible. Composition which 
made a photo conductor flexible like a belt using a rigid body roller as toner support is also possible. As 
electrical resistance of a developing roller as toner support, the range of 10 2 - 10 9 omega is preferred 

n in? CtnCal resistance of a developing roller is measured by the following methods. That is, the developing 
roller 101 is made to contact the aluminum roller 102 16 mm in diameter by the contact load 4 9N (500g) as 
shown in draw[ng_9, and this aluminum roller 102 is rotated by 2rps. Next, direct current voltage of V^OOV is 
impressed to the developing roller 101. 

[0209]Electrical resistance of the developing roller 101 is computed by measuring voltage V 2 of the both ends 
and computing a current value, arranging the variable resistor R and adjusting resistance of this variable resistor 
K to the ground side according to the developing roller 101. 

[0210]It may be rotating in the move direction and the direction of the photo conductor surface, and a 
developmg roller surface which supports the toner when an one-ingredient contact development method is used 

St h g t ^ TT te u ireCti ° n - Wh6n the r0tati ° n is the direction ' * is desirab| e ^at it is quicker than 
100% to peripheral speed of a photo conductor at a peripheral-speed ratio. Imaging quality is bad in ft being 100% 

deve?o D I«nt m n 0 ^ a /-'^eral-speed ratio increases, the more, there is much quantity of a toner supplied to a 
development part, desorpt.on frequency of a toner increases to a latent image, an unnecessary portion fails to 
be scratched and a picture faithful to a latent image is acquired by repetition of being given to a required 
portion. Specifically, it is preferred that movement speed of the toner support surface is the speed of 1 05 to 3 0 
times of this to movement speed on the surface of a photo conductor. 

conlritely^ 6 ^ " tranSfer process applicable to an image formation method of this invention is explained 

[0212]In a transfer process, it is preferred to use a contact transfer system which carries out electrostatic 
-mage transfer of the toner image to a transfer material, making a transfer means contact the photo conductor 
surface via a transfer material. It is good that it is more than a linear pressure of 2.9Ns (3g/(cm))/m preferably 
nnZTsr P T Ure to th / ph ° to conductor surface of a transfer means, and it is good that it is 9.8 - 490 N/m 
(10 500g/(cm)) more preferably. Since generating of a conveyance gap of a transfer material and inferior 
transfer takes place that a linear pressure as contact pressure is less than 2.9 N/m (3 g/cm) easily it is not 
desirable. When contact pressure is too high, degradation of the photo conductor surface and adhesion of a 
fn^^A 6 i * C ° meS t£> produce toner fusion °n surface of a photo conductor as a result 

used Atr! transfer means in a contact transfer process, a device which has a transfer roller or a transfer belt is 
used. A transfer roller has a conductive elastic layer which covers rodding and redding at least, and a conductive 



ejastic layer is made from urethane which distributed a conductive particle like carbon, or an elastic body about 

fi 1 n 

volume resistance 10 ° like EPDM - 10 omegacm. 

[0214]In an image forming device of as [ whose surface of a photo conductor is an organic compound ], this 
invention is used especially effectively. That is, when an organic compound forms a surface layer of a photo 
conductor, since the adhesive property with binding resin contained in particle toner is higher than other photo 
conductors which used an inorganic material, it has the technical technical problem that it is in a tendency for 
transfer nature to fall more. Therefore, an effect by high transfer nature by a toner used by this invention 
becomes more remarkable. 

[0215]As surface material of a photo conductor concerning this invention, although silicone resin, a vinylidene 
chloride, ethylene-VCM/PVC, styrene acrylonitrile, styrene-methylmethacrylate, styrene, polyethylene 
terephthalate, polycarbonate, etc. are mentioned, for example, It is not limited to these and a copolymer, a 
blended body, etc. between other monomers or the above-mentioned binding resin can be used. 
[0216]In this invention, a diameter is especially used effectively to an image forming device which has a drum- 
like photo conductor of a byway of 50 mm or less. That is, it is for concentration of a pressure in a contact part 
of a contact-carrying member in the same linear pressure to take place easily in the case of a photo conductor 
drum of a byway. Although it is thought that a belt photo conductor also has the same phenomenon, curvature 
radius of this invention in a contact part is effective also to an image forming device which used a photo 
conductor belt of 25 mm or less. 

[0217]In this invention, it is still more desirable to control the total electrification quantity of a toner when 
developing a toner. Therefore, as for the surface of toner support concerning this invention, it is preferred to be 
covered with a resin layer which distributed a conductive particle and/or lubricant. 

[0218]As an electrifying method, a publicly known corona-electrical-charging method called corotron or 
scorotron is used, and also a method using pin electrodes can be used. A contact electrification method charged 
by making charge members contact the photo conductor surface furthermore can be used similarly 
[021 ^Especially in the case of a contact electrification method an electrifying means makes charge members 
contact the photo conductor surface, in this invention, it is effective. That is, compared with non-contact corona 
^charge to which an electrifying means does not touch the photo conductor surface, a contact electrification 
method tends to produce degradation of the photo conductor surface, and has the technical technical problem 
that there is an increase in a transfer residual toner due to a fall of transfer nature in the direction severe to 
cleaning nature from a durable viewpoint. Therefore, an effect by high transfer nature used by this invention 
becomes more remarkable. 

Cnn^ S 3 d6sirabl ? P ro ^ss condition when a charged roller is used as a contact electrification member, 
rt 0 TT 3 cha ; ged ul ro ler 4 9 - 490 N/m <5 - 500 g/cm). It is 2xVth(V) when it was 9.8 - 392 N/m 

of a trtnt? /Cm) . m ° r , e t p referable impression of direct current voltage was good in order to arrange the polarity 
of a transfer residual toner with the same polarity as photo conductor electrified polarity further and to make 
recovery ,n the time of development easy, but what superimposed a volts alternating current on direct current 
voltage is used. [Firing potential (V) in Vth; direct-current impression] It is preferred to superimpose a volts 

toWlZsiZ r f.^ J" V ° ltage b6tWeen P6akS ° f the f0 " 0win S on direct current voltage 
[0221 ]As other contact electnficaton members, there are a method of using an electrifying blade and a method 
of using a conducive brush. These contact electrifying means are effectived high tendon becoming 
unnecessary or generating of ozone decreasing. g 
[0222]ln the case of a roller or a braid, as a contact electrification member, the conductive metal- carbon 
IT T 6ta J ° r metallic -°* ide dis P e ™°n resin like iron, copper, and stainless sUeMs used as a 

conductive base, n the case of a braid, as the shape, it can use rod form and tabular. As composmon of an 
elastic roller, what provided an elastic layer, a conductive layer, and a low anti-layer on a coX^e base is 

[0223]As an elastic : layer chloroprene rubber, polyisoprene rubber. EPDM rubber. Sponge which is polvureth 
rubbers, epoxy rubber and rubber like isobutylene isoprene rubber, or a sponging object A^tvrene butadifn, 
thermo-plastics elastomer. It can form by a thermo-p.astics elastomer like a polyurethane system t^o- 
etstomet ^ * ^ the ^^ elastomer, and an ethy.ene-viny. I^ttSZ^^o. 

[0224]Volume 6 resistivity is preferred and. as for a conductive layer, it is [ below 10 ~> omega-cm ] good that they 

di s e D l«ion r«- ° meg < a_< ; m m ° re P refer ^'y- As a conductive layer, a metal evaporated film, conductive particle 
dispersion resin, conductive res.n, etc. are used, for example. As an example, aluminum indium nickd coooer 
and vacuum evaporation film; carbon of a conductive metal like iron. A conductive part cle I kT 'aluminum nfckel 
and titanium oxide Urethane. Conductive particle dispersion resin distributed in polyester a viny Icetete vinvl 
t^tZX pT' "T ,ike , PO ' y methac ^ ate : Quarternary-ammonium-salt content ^poTmetM 

mfntfone? ^ """^ Pyrr °' e> «"d conductive resin like polyethylene are 
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[Q225]As for a resistive layer, it is good that volume resistivity is a layer of 10 6 - 10 12 omega-cm. As a 
resistive layer, semiconductance resin or conductive particle distribution insulating resin can be used. As 
semiconductance resin, ethyl cellulose, a nitrocellulose, methoxymethyl-ized nylon, ethoxymethyl-ized nylon, 
copolyamide, polyvinylhydrin, or casein is used, for example. As conductive particle dispersion resin, what 
distributed a conductive particle like carbon, aluminum, indium oxide, and titanium oxide in small quantities in 
urethane, polyester, a vinyl acetate vinyl chloride copolymer, and insulating resin like poly methyl methacrylate is 
mentioned, for example. 

[0226]That by which a conductive brush as a contact electrification member made textiles generally used 
distribute a conducting material, and resistance adjustment was carried out is used. As textiles, it is usable in 
textiles generally known, for example, nylon, an acrylic, rayon, polycarbonate, or polyester is mentioned. As a 
conducting material, it is usable in a conducting material generally known, for example, oxide [ of a conductive 
metal like copper, nickel, iron, aluminum, gold and the conductive metal; iron oxide like silver, a zinc oxide, tin 
oxide, antimony oxide, and titanium oxide ]; or electric conduction powder like carbon black is mentioned. A 
surface treatment may be performed for the purpose of hydrophobing and resistance adjustment if needed to 
these conducting materials. When using it, it chooses and uses in consideration of dispersibility and productivity 
with textiles. 

[0227]Thickness of textiles as shape of a conductive brush 1-20 deniers (fiber diameter of about 10-500 
micrometers), As for the length of textiles of a brush, 1-15-mm things are used, and, as for brush density, 
10,000-300,000 things (per square meter 1.5x10 7 - a 4.5x10 8 book grade) per square inch are used preferably. 
[0228]An image formation method of this invention is explained referring to an accompanying drawing. 
[0229] Drawin gJ_is a figure showing typically an image forming device which has a process cartridge as an 
example of an example of an image formation method of this invention. 

[0230]The photo conductor 36 is charged with the charged roller 31 which is a contact electrifying means an 
image region is exposed by the laser beam 40, and an electrostatic latent image is formed. The toner 30 stored 
by the development counter 32 is applied on the toner support 34 with the toner application roller 35 and the 
spreading braid 33, A toner layer on the toner support 34 is contacted on the surface of the photo conductor 36 
an electrostatic latent image on the photo conductor 36 is developed with a reversal development and a toner 
image is formed on the photo conductor 36. DC bias is impressed to the toner support 34 at least by the bias 
applying means 41 To up to the recording material 38 as a transfer material conveyed, a toner image on the 
photo conductor 36. It is fixed to a toner image which was transferred by the transfer roller 37 which is the 
transfer means to which bias is impressed by the bias applying means 42. and was transferred on a recording 
material by a heat pressing fixing means 43 to have a heating roller and a pressurizing roller 

2*1 h 'I™ 66 !?T ing o d e e u iCe haS the C ' eaning member 39 of the shape of a braid which contacts the surface 
of the photo conductor 36 between a transfer section by the transfer roller 37, and a charging part by the 
charged roller 31 A transfer residual toner on the tourist resort 36 after a transfer process is scratched by the 
clean.ng member 39 and ,. recovered by cleaner. The photo conductor 36 from which a transfer residual toner 
was removed ,s again charged with the charged rol.er 31. and an electrostatic latent image is formed by 
exposure of the laser beam 40 after electrification. An electrostatic latent image on the photo conductor 36 is 
developed by a toner on the toner support 34. A toner image on the photo conductor 36 after a develop ng 

a P fte C r e a S V S T ^ ^ r °" er 3? 0n the reC ° rding materiaI 38 The f^SSZr 36 

after a transfer process ,s again charged with the charged roller 31 . after removal of a transfer residual toner is 

REST V °o ea u ng mSmber ' tHe Same prOCess as ^nceforth is carried out repeatedly 
S ^^Tf- T °! her examples of an ima S e formi "g device which a toner which contributed to 
development from a developing sleeve can skin in addition to supply of a toner to a developing sleeve as toner 
support, and can perform **** more smoothly. sieeve as toner 

[0233]Ir . drawjDg^, 1 is a photoconductive drum and the transfer electrification roller 21 and the register roller 
19 which are the pnmary charging roller 2 which is a contact electrifying means, the development counter 8 
which ,s developing means, contact, and a transfer means are formed in the circumference And the 
vo.ti° ff r n f d T, '! charged r for exam P |e - in - 7 00V with the primary charging roller 2. Direct current 

voltage of .mpressed electromotive force by the bias applying means 5 is for example. -1350V. And it is exposed 
eLcTrtt t 6 photOCOndu , ctive *™ 1 with the laser beam 7 with the .aser generator 6. and a digital 

b\Tthe H ? ►' mage J" o 0rm t d An electrostatic laten * i^ge °n the photoconductive drum 1 is developed 
by the development counter 8 with the nonmagnetic monocomponent toner 15. and is transferred on the 
recording matenal 20 by the transfer roller 21 by which bias voltage is impressed by the bias applyhg means 24 

^2^^h*t^^2 ,U0 ^ 1 V ' a reC ° rding materia ' 20 aS a transfar material " The ^cording 

U^ ^t 'rZ t0ner ' mag r 2 oa S 'I™' t0 h6at PreSSing fixing assemb, y 27 w hich has the 
heating roller 38 and the pressurizing roller 29 with the transportation belt 25. and it is fixed to it on the 

record.ng material 20. 82 ,s a cleaner which has the cleaning member 81. and a transfer residual toner on a 

photoconductive drum after a transfer process is scratched by the cleaning member 81. it is depended cleaner 



82 and collected. 

[0234]The charged roller 2 makes basic constitution the main rodding 4 and the conductive elastic layer 3 in 
which the periphery was formed. 

[0235]As the development counter 8 is shown in drawin g 3 and drawin g 4. a toner layer on the developing sleeve 
9 as toner support contacts the photoconductive drum 1, and a developing sleeve as toner support which 
consists of the elastic roller 9 which has the rodding 1 0 and the elastic layer 1 1 to which bias is impressed by 
the bias applying means 18 is allocated. In the development counter 8, the rodding 13 to which bias is impressed 
by the bias applying means 17, and the toner application roller 13 which has the elastic layer 14 are allocated. A 
toner amount (toner layer thickness) which the toner regulating blade 1 6 is allocated and is conveyed in a 
developing area with contact pressure to the developing sleeve 9 of the toner regulating blade 16 as a member 
which regulates a toner amount conveyed by adhering to the developing sleeve 9 is controlled. In a developing 
area, developing bias of a direct current is impressed to the developing sleeve 9 at least, and a developing sleeve 
top toner layer contacts the photoconductive drum 1 surface, is transferred on the photoconductive drum 1 
according to an electrostatic latent image, and forms a toner image. 

[0236]When bright section potential of the photoconductive drum 1 is 0-250V and dark space potential is 300- 
1000V, Supply bias voltage impressed by the bias applying means 17 is 100-900V, and it is preferred that 
developing bias voltage impressed by the bias applying means 18 is 100-900V. Supply bias voltage impressed by 
the bias applying means 17, Since the one larger 10~400v skins in an absolute value from the developing sleeve 
9 of supply and nonmagnetic toner to the developing sleeve 9 of the nonmagnetic toner 1 5 and **** is smoothly 
performed rather than developing bias voltage impressed by the bias applying means 18, it is desirable. 
[0237]What (a hand of cut is the direction) the mutual surface moves to a counter direction as an arrow shows 
the toner application roller 12 to a hand of cut of the developing sleeve 9 is preferred at supply and a point to 
strip off of nonmagnetic toner. 

[0238]In an image forming device shown by above-mentioned drawin gJLor drawin g 2. an image formation method 
of a type which transfers directly a toner image formed on image support not using an intermediate transfer 
body to a recording material is adopted. 

[0239]Next, a toner image which performed 1st transfer to an intermediate transfer body as a transfer material 
and was transferred on an intermediate transfer body in a toner image formed on image support is explained ' 

t^^^JZ^^ WhiCh Perf ° rmS 2nd tranSf6r t0 3 reC ° rdin * " a- image'forming 

[0240]In dj^wjngj*. surface potential is given on the photo conductor drum 51 with the charged roller 52 which 
opposes and carries out contact rotation to the photo conductor drum 51 as image support and an electrostatic 
nunleTS >* f %™ d %?***<><>™* ™ans 53. An e.ectrostatic latent image is developed by the dev ^en t 
counters 54, 55, 56. and 57 of an one-,ngredient contact development method with a toner of four colors of 

tTmf o"f d f- 3 TT" t0ner ' ye "° W t0nen and b ' ack t0ner ' and a fu " color toner image is formed At the 
Si i° Pm T!'u Whe u n ° nS ° f Sach ° f the development counters 54. 55, 56, and 57 moveTln contact 
clnt^ SU ? C h ^ Ph ,° t0 COnductor drum 51 ■ development is performed for toner support o a' devXment 
eZrl f .I" " t Velopme u nt COUnter moves to original position again after devebpment tone support 
estranges from the surface of the photo conductor drum 51. This operation is repeated 4 Ws for eve" 
development counter. This toner image is transferred on the intermediate transfer body 5 8 7or every Siki and 
rXi? ' mage ,S f ° rmed by being re P eated two or more times ^ ' 

11 H^ at K haS ' ayer (f ° r eXamP ' e> nitri ' butad '-ene rubber) which the intermediate transfer body 58 

»s e for fa he e ' a t d 3 V S t d - ^ *«°^^£S 5SfSS * 

u ?u ! the ,ntermed.ate transfer body 58, it is preferred to comprise a thing of the shaoe of a drum in 

SS K IwV* H rmed " *?' SUrf8Ce ° f the SUPP ° rt member 59 has the Mastic layer 60 of 10 I to 50 degrees 
htdnl X T % CaSe ° f 3 tranSf6r bdt by 3 SUpport member with ^e elastic layer 1 50 which has this 
S£3? 8 V / tranSf6r SeCt '° n to a transfer material (recording material). 

conH?it ran f ^ %T ent is aCquired | b ^ause transfer to the intermediate transfer body 58 from the photo 

the polTsu3v oe'and J"* 7 ^ ?* 33 3 ™ mber ° f the -termediate tracer body 58 from 

the power supply 66, and transfer of a toner image is performed. Corona discharge from an attachment 
component or the back of a belt and roller electrification may be used attachment 
L0244]Package transfer of the multiplex toner image on the intermediate transfer body 58 is carried out bv the 

mean^rH 3 " 8 °" T^f"! ^ A C ° ntaCt electr -tatic image transfe,^ means Z ^whic a transfer 

SSSC 3 CO ; ona - e ' ec t7 a '-charging machine, a transfer roller, and a transfer belt is used 

to?223r7S R ^7 < r tonri W ° h 3 t0ner image 3 C ° ntaCt mp part of the ^ing roller 68 of the heat 
fixing device 70 and I the pressunzing roller 69 which have the fixing roller 68 as a fixing member which has the 
heating body 67 ms.de, this fixing roller 68. and the pressurizing roller 69 to weld by pressure When the 



recording material S passes, fixing of a toner image is performed to the recording material S. 

[D246]A toner containing carbon black used by this invention is used for one development counter chosen from 

the development counters 54, 55, 56, and 57 of the above-mentioned image forming device as black toner, and 

color toner of a chromatic color of three colors is used for the three remaining development counters, and — 

black toner used by this invention combines color toner of a chromatic color — formation of a color picture or a 

full color image — or it is used for formation of a monochrome picture only with black toner. 

[0247]In drawin g 4, 63 is a cleaner (the 1 st cleaning means) which has the cleaning member 62 for removing a 

toner which remains on the surface of the photo conductor drum 51 after the 1st transfer, and the cleaning 

member 62 is in contact with the surface of the photo conductor drum 51. 65 is a cleaner (the 2nd cleaning 

means) which has the cleaning member 64 for removing a toner which remains on the surface of the 

intermediate transfer body 58 after the 2nd transfer. 

[0248] 

[Example]Hereafter, this invention is explained still in detail with a toner and the concrete manufacturing method 

of a photo conductor drum, an example, and a comparative example. 

[0249]The carbon black shown in Table 1 was prepared. 

[0250] 

[Table 1] 



mi 



No. 


(nm) 




Cml/lOOg) 


(%) 


a 


66 


28 


66 


1.0 


b 


35 


45 


70 


1.0 


c 


75 


25 


70 


0.6 


d 


27 


80 


123 


0.9 


e 


40 


50 


140 


1.5 


f 


56 


45 


45 


0.6 


5 


58 


45 


115 


1.6 


h 


30 


70 


60 


3.0 


i 


29 


110 


115 


7.0 


J 


20 


135 


110 


0.8 


k 


18 


265 


120 


1.2 


1 


95 


20 


105 


1.0 



[0251](Preparation of the masterbatch dispersion liquid 1-19) 2000 g of styrene monomers are received as 
shown .n the following table 2. What combined carbon black a-l and a dispersing agent with the kind and addition 
which are shown in Table 2, respectively is added to the attritor 1S (made by Mitsui Mining Co., Ltd.), Using 2- 
mm zirconia beads, churning was performed for 180 minutes at the temperature of 25 ** at 200 rpm and the 
masterbatch dispersion liquid 1-19 in which carbon black and a dispersing agent were distributed by the styrene 
monomer were produced. The viscosity of the obtained masterbatch dispersion liquid 1-19 is shown in Table 2. 
[0252] 
[Table 2] 



mm 

No. 


(e) 








Ce) 


A/H 




1 


2000 




160 




40 


4.0 


270 


2 


2000 


a 


160 


T*mmt&fo CD 


60 


2.7 


180 


3 


2000 


a 


ieo 




20 


8.0 


250 


4 


2000 


a 


160 




100 


1.6 


110 


5 


2000 


a 


160 




4 


40.0 


80 


6 


2000 


a 


160 








10 


7 


2000 


b 


160 


7 (2) 


40 


4.0 


500 


8 


2000 


c 


160 


r vzmft&m en 


40 


4.0 


300 


g 


2000 


d 


160 


rymtfeffcf^J CD 


40 


4.0 


560 


10 


2000 


e 


160 


7 a) 


40 


40 


470 


11 


2000 


f 


160 


T (1) 


40 


4.0 


160 


12 


2000 


g 


160 




40 


4.0 


460 


13 


2000 


h 


160 




40 


4.0 


180 


14 


2000 


i 


160 




40 


40 


380 


16 


2000 


j 


160 


Y^nmdt^m en 


40 


40 


620 


16 


2000 


k 


160 




40 


40 


• i 


17 


2000 


1 


160 


T (l) 


40 


40 


100 


18 


2000 


a 


160 




40 


40 


300 


19 


2000 


a 


160 




40 


40 


220 



* 1 : No. 1 6SivX^-^v^^^©teSmf*^TS^®^Tti^b^^ 

* 2 : TVl^oAfk^, 



[0253] 

[External Character 9] 




[0254][The example A of manufacture of polymerization toner] After feeding the 0.1 M-Na 3 P0 4 solution 500g 

into the ion exchange water 700g in the 4 mouth flask for 2 I. and warming at 60 **, it agitated at 1 2000 rpm 
using the high-speed agitating device TK type homomixer (product made from special opportunity-ized industry). 
The 1.0 M-CaCI 2 solution 76g was gradually added to this, and the drainage system medium containing minute 

difficulty water solubility dispersion stabilizer was obtained. 

[0255](Pre dispersion liquid) The masterbatch dispersion liquid 1. 100g (monomer) styrene 8g (release agent) of 
66gn~butyl acrylate (n-BA) 34g (polar resin) saturated polyester (condensate [ of a propoxy-ized bisphenol and 
terephthalic acid 1 acid value 14, peak molecular weight 7000) ester wax (melting point of 65 **) 30 g [0256]The 
above-mentioned formula was dissolved in 60 ** at warming and homogeneity, and it distributed. The 
polymerization initiator 2 and 10 g of 2'-azobis (2,4-dimethylvaleronitrile) were dissolved in this, and the 
polymerization nature monomer composition was prepared. 

[0257]The above-mentioned polymerization nature monomer composition was thrown in in said drainage system 
medium, under 60 ** and N 2 atmosphere, it agitated for 10 minutes at 12000 rpm by TK type homomixer, and the 

polymerization nature monomer composition was corned. Then, after making it react at the temperature for 5 
hours, agitating by a paddle impeller (50 rpm), temperature up was carried out to 80 **, and it was made to react 
for further 5 hours. The residual monomer was distilled off under decompression after the end of a 
polymerization reaction, after cooling, after adding chloride and dissolving calcium phosphate, it filtered, rinsed 



and dried and the sharp black polymerization particles (black toner particles) of about 6.9 micrometers of weight 
average particle sizes were obtained. 

[0258]To black toner particle 100 obtained weight section, the specific surface area by a BET adsorption method 

carried out 1.6 weight-section externally adding of the hydrophobic silica which is 140m 2 /g, and polymerization 
toner A was obtained. The physical properties of the obtained toner were shown in Table 4. 
[0259] [Example B-F of manufacture of polymerization toner] If it removes using the masterbatch dispersion 
liquid 2-6 which changed the addition of the azo iron complex compound (1) as shown in Table 2,[The example A 
of manufacture of polymerization toner] Polymerization toner B-F was produced similarly. The physical 
properties of the obtained toner were shown in Table 4. 

[0260] [The example G of manufacture of polymerization toner] If it removes using the masterbatch dispersion 
liquid 7 using the carbon black b shown in Table 1 instead of the carbon black a, [The example A of manufacture 
of polymerization toner] Polymerization toner G was produced similarly. The physical properties of the obtained 
toner were shown in Table 4. 

[0261][The examples H and I of manufacture of polymerization toner] The toner with which particle sizes differ 
by adjusting the quantity of 0.1 M~Na 3 P0 4 solution and 1.0 M-CaCI 2 solution [The example G of manufacture of 

polymerization toner] Polymerization toner H and I were produced similarly. The physical properties of the 
obtained toner were shown in Table 4. 

[0262] [Example J-R of manufacture of polymerization toner] If it removes using the masterbatch dispersion 
liquid 8-17 using carbon black c-l shown in Table 1 instead of the carbon black a, [The example A of 
manufacture of polymerization toner] Polymerization toner J-R was produced similarly. Viscosity could not 
quantity-pass over the masterbatch dispersion liquid 16, and could not take them out, and a toner was not able 
to be obtained. The physical properties of the obtained toner were shown in Table 4. 

[0263][The examples S and T of manufacture of polymerization toner] If it removes using the masterbatch 
dispersion liquid 18 and 19 which used the azo chromium compound and the zinc compound of ditertiary- 
butylsalicylic acid instead of the azo iron compound (1), respectively, [The example A of manufacture of 
polymerization toner] Polymerization toner S and T were produced similarly. The physical properties of the 
obtained toner were shown in Table 4. 

[0264] [The examples U and V of manufacture of polymerization toner] If it removes changing as the formula of a 
polymerization nature monomer composition is shown in Table 3, [The example A of manufacture of 
polymerization toner] Polymerization toner U and V were produced similarly. The physical properties of the 
obtained toner were shown in Table 4. 

[0265] [Example W-Z of manufacture of polymerization toner] If it removes changing into divinylbenzene a part of 
styrene monomer contained in a polymerization nature monomer composition, [The example A of manufacture of 
polymerization toner] Polymerization toner W-Z was produced similarly. 
[0266]The physical properties of the obtained toner were shown in Table 4. 

[0267][The examples AA and BB of manufacture of polymerization toner] If it removes changing the addition of a 
polymerization initiator, and the temperature conditions at the time of a polymerization reaction, [The example A 
of manufacture of polymerization toner] Polymerization toner AA and BB were created similarly. The physical 
properties of the obtained toner were shown in Table 4. 

[0268]The formula of above-mentioned polymerization toner A-Z, AA, and BB is shown in Table 3. 

[0269] 

[Table 3] 



hi— 




i&fraS (s) 




n-BA 

(«> 




B&jma («) 


mm 
mm 
(s) 


A 


i 


110.0 


66.0 


34.0 


0 


ao 


30.0 


B 


2 


110.0 


66.0 


34.0 


0 


ao 


30.0 


C 


3 


109.0 


eao 


34.0 


0 


ao 


30.0 


D 


4 


nao 


66.0 


34.0 


0 


ao 


30.0 


E 


5 


ioa2 


68.0 


34.0 


0 


ao 


30.0 


F 


6 


108.0 


66.0 


34.0 


0 


ao 


30.0 


G 


7 


110.0 


66.0 


34.0 


0 


ao 


30.0 


H 


7 


nao 


66.0 


34.0 


0 


ao 


30.0 


I 


7 


110.0 


66.0 


34.0 


0 


ao 


30.0 


J 


8 


nao 


66.0 


34.0 


0 


ao 


30.0 


K 


9 


nao 


66.0 


34.0 


0 


ao 


30.0 


L 


10 


110.0 


6&0 


34.0 


0 


ao 


30.0 


M 


11 


110.0 


66.0 


34.0 


0 


ao 


30.0 


N 


12 


110.0 


66.0 


34.0 


0 


ao 


30.0 


0 


13 


110.0 


66.0 


34.0 


0 


ao 


30.0 


P 


14 


110.0 


66.0 


34.0 


0 


8.0 


30.0 


Q 


15 


110.0 


66.0 


34.0 


c 


ao 


30.0 


R 


17 


110.0 


66.0 


34.0 


0 


ao 


30.0 


S 


18 


110.0 


66.0 


34.0 


0 


ao 


30.0 


T 


19 


110.0 


66.0 


34.0 


0 


ao 


30.0 


U 


1 


nao 


66.0 


34.0 


c 


ao 


0 


V 


1 


110.0 


66.0 


34.0 


0 


0 


30.0 


w 


1 


110.0 


65.9 


34.0 


0.6 


ao 


30.0 


X 


1 


110.0 


65.9 


34,0 


ai 


ao 


30.0 


Y 


1 


nao 


65.8 


34.0 


0.25 


ao 


30.0 


Z 


1 


110.0 


65.5 


34.0 


0.5 


ao 


30.0 


AA 


1 


110.0 


66.0 


34.0 


0 


ao 


30.0 


BB 


1 


110.0 


68.0 


34.0 


0 


ao 


30.0 



[0270] 
[Table 4] 
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[0271](Example 1 of photo conductor manufacture) An aluminum cylinder 30 mm in diameter and 254 mm in 
length was used as the base. The layer of composition of being shown in this base below was laminated by dip 
coating one by one, and the photo conductor 1 was produced. 

[0272](1) Conductive coat layer : let what distributed the powder of tin oxide and titanium oxide to phenol resin 
be a subject. 15 micrometers of thickness. 

[0273](2) Under-coating layer : let denaturation nylon and copolyamide be subjects. 0.6 micrometer of thickness. 

[0274](3) Charge generating layer : let what distributed the azo pigment which has absorption in a long 
wavelength region to butyral resin be a subject.0.6 micrometer of thickness. 

[0275]Charge transport layer : (4) What dissolved the hole conveyance nature triphenylamine compound in 
polycarbonate resin (molecular weight 20,000 by the Ostwald viscosity method) by the weight ratio of 8:10 is 
made into a subject, Furthermore, the poly ethylene tetrafluoride granular material (particle diameter of 0.2 
micrometer) was added 10% of the weight to the total solid content, and it distributed uniformly. 25 micrometers 
of thickness. 

[0276]The angle of contact over the water of the surface of the obtained photo conductor 1 was 95 degrees. 
[0277]As for measurement of the angle of contact, Harmony Interface Science and an angle-of-contact meter 



CA-DS type were used for the device using pure water. 

[0278](Example 2 of photo conductor manufacture) Except for not having added a poly ethylene tetrafluoride 
granular material (particle diameter of 0.2 micrometer), the charge transport layer of 25 micrometers of 
thickness was formed in the charge transport layer like the example 1 of photo conductor manufacture, and the 
photo conductor 2 was produced. 

[0279]The angle of contact over the water of the surface of the obtained photo conductor 2 was 79 degrees. 
[0280]<Example 1> The laser beam printer (Canon make: LBP-8Mark IV) of 600dpi was prepared as an image 
forming device. This device was converted and per minute 12 sheets were printed in process speed 80 mm/s 
(toner support speed variable) and LTR size paper. As shown in drawing 2 , this device is uniformly charged in the 
photo conductor 36 (30 phi) using the charged roller 32 which impressed a direct current and an alternating 
current component. At this time, a dc component is controlled to a constant voltage and an alternating current 
component is controlled to constant current. After forming an electrostatic latent image and forming a toner 
image as a visible image with the toner 30 by exposing an image region by the laser beam 40 after electrification, 
it has the process of transferring a toner image to the transfer material 38 with the transfer roller 37 which 
impressed voltage. 

[0281]Next, the developing container 32 in a process cartridge was converted. The middle resistance rubber 
roller (16 phi) which consists of silicone rubber which distributed carbon black instead of the aluminum sleeve 
which included the magnet which is a toner supply object, and adjusted resistance was made into the toner 
support 34, and the photo conductor 36 was contacted. The surface move direction and rotary peripheral speed 
of the toner support 34 are the direction in the contacting parts on the surface of a photo conductor. 
It drives so that it may become 1 50% to this photo conductor rotary peripheral speed. 

That is, the peripheral speed of toner support is 120 mm/s, and the relative velocity to the photo conductor 
surface is 80 mm/s. 

[0282]The spreading roller 35 was formed in the developing section, and this toner support was made to contact 
as a means to apply a toner to toner support. In the contact portion, the move direction of the surface of the ** 
roller 35 applied the toner on toner support by making it rotate so that it may move to the move direction and 
counter direction of toner support. The braid 33 made from stainless steel which carried out the coat of the 
resin for coated layer control of this toner support top toner was attached. The braid which consists of urethane 
rubber is used as the cleaning member 39. 

[0283]As a photo conductor, the toner set up the process condition using the toner A using the photo conductor 
1 manufactured in (the example 1 of photo conductor manufacture) satisfy the following developing conditions. 
[0284] 

Photo conductor dark space potential -700V photo conductor bright section potential -1 50V developing bias - 
450V (only dc component) 

[0285]Although the continuation image output test of 1000 sheets was done and image evaluation was 
performed, supplying a toner, image concentration, spilling control, fogging control, and transfer nature are good, 
and did not generate cleaning defect, either, but acquired imaging quality equivalent to the first stage. Although 
the photo conductor and the developing roller were observed, it did not need for there to be also no weld and to 
exchange. 

[0286](Valuation method) 

(1) The solid black image of the square one side of whose image concentration is 5 mm was formed, and the 
image concentration of the solid black image was measured using image concentration measuring apparatus 
RD918 made from Macbeth. 

[0287](2) The evaluation of spilling spilling is as follows spilling evaluation with the detailed small-gage wire in 
connection with the image quality of a graphical picture. 

Viewing estimated spilling of the reproducibility of the line at the time of printing out 1 dot line picture which 
scatters easilier, and the toner of a line periphery rather than spilling in character lines. 

[0288] 

A: B: with which spilling hardly occurs but indicates good line reproducibility to be — influence of as opposed to 
[ although C:spilling as which minor spilling is regarded is seen ] line reproducibility — little D: — remarkable 
spilling is seen and inferior to line reproducibility [0289](3) The numerical value which deducted the Macbeth 
concentration of what stuck only the miler tape in the paper from the Macbeth concentration of what taped the 
transfer residual toner on the photo conductor at the time of solid black image formation on the miler tape, 
stripped off and stuck the stripped-off miler tape in the paper estimated transfer nature transfer nature. 
Therefore, transfer nature is so good that a numerical value is small. 

[0290](4) The numerical value which deducted the Macbeth concentration of what stuck only the miler tape in 
the paper from the Macbeth concentration of what taped the transfer residual toner on the photo conductor at 
the time of solid white image formation on the miler tape, stripped off and stuck the stripped-off miler tape in 



the paper estimated fogging fogging. Therefore, fogging control is so good that a numerical value is small. 
[0291 ](5) Resolution resolution tended to close an electric field by a latent image electric field, and the 
reproducibility of the 50-micrometer byway isolated dot of 600dpi as shown in drawin g 6 which is hard to 
reproduce estimated it. 
[0292] 

In the deficit in 6-10 pieces [ C:100 ], the deficit in 11-20 pieces [ D:100 ] is [ the deficit in A:100 pieces / the 
deficit in five or less pieces / B:100 ] 20 or more pieces. [0293](6) Viewing estimated the influence of the 
situation and print-out picture on adherence of residual toner to a developing roller surface after matching print- 
out test termination with roller development. 
[0294]A: It is very fitness (ungenerated). 
B: Fitness (it hardly generates) 

C: Usually (although there is adherence, there is little influence on a picture) 
D: It is bad (there is much adherence and it produces image unevenness). 

[0295](7) Viewing estimated the crack of the photo conductor drum surface, the generation state of adherence 
of residual toner, and the influence on a print-out picture after matching print-out test termination with a photo 
conductor drum. 
[0296] 

A: It is very fitness (ungenerated). 

B: Fitness (although generating of a crack is seen slightly, there is no influence on a picture) 
C: Usually (although there are adherence and a crack, there is little influence on a picture) 
D: It is bad (there is much adherence and it produces a vertical stripe-like image defect). 

[0297](8) Viewing estimated the crack on the surface of a fixing roller, and the adherence situation of residual 

toner after matching print-out test termination with an anchorage device. 

[0298] 

A: It is very fitness (ungenerated). 

B: Fitness (although adherence is seen slightly, there is no influence on a picture) 

C: Usually (although there are adherence and a crack, there is little influence on a picture) 

D: It is bad (there is much adherence and it produces an image defect). 

[0299]An evaluation result is shown in Table 5. 

[0300]<Example 2> It carried out like Example 1 except the following. 

[0301]The move direction of the surface of toner support is the direction in the contacting parts on the surface 
of a photo conductor, and it drove so that it might become 200% to this photo conductor rotary peripheral speed. 
The peripheral speed of this toner support is 160 mm/s, and the relative velocity to the photo conductor surface 
is 80 mm/s. 

[0302]The toner set up the process condition using the toner B satisfy the following developing conditions. 
[0303]Developing bias -500V (only dc component) 

[0304] Although the durability test of 1000 sheets was done supplying a toner, image concentration, fogging 
control, and transfer nature are good, and did not generate cleaning defect, either, but acquired imaging quality 
equivalent to the first stage. Although the photo conductor and the developing roller were observed, it did not 
need for there to be no weld and to exchange. An evaluation result is shown in Table 5. 

[0305]<Examples 3~6> It evaluated like Example 1 as a toner except using polymerization toner B-E. The result 
obtained the in general good result, as shown in Table 5. 

[0306]<Comparative example 1> In Example 1, the same examination was done except for having used the photo 
conductor 2 of polymerization toner F and the example 2 of photo conductor manufacture. 
[0307]The process condition was set up satisfy the following developing conditions. 
[0308]Developing bias -350V (only dc component) 

[0309]Cleaning defect occurred at 500-sheet o'clock. When durability was continued cleaning a cleaning blade 
whenever cleaning defect occurred, white Poti which originates in toner fusion a photo conductor cycle occurred 
in the solid black image part at 1000-sheet o'clock. 

[0310]Then, when photo conductors were exchanged, white Poti disappeared, but image concentration did not 
recover an early level. Reappearance of a 50-micrometer isolated dot is insufficient, and spilling is [ line image ] 
conspicuous. The result was shown in Table 5. 

[031 1]<Examples 7-14> Except for using polymerization toner G and J-P, it evaluated like Example 1 as a toner. 
The result obtained the in general good result, as shown in Table 5. 

[0312]<Comparative examples 2 and 3> Except for using polymerization toner Q and R, it evaluated like Example 
1 as a toner. Since the carbon black used for the toner was not specific carbon black in this invention as a 
result is shown in Table 5, a good result was not obtained. In polymerization toner Q, while producing the 
remarkable image soil by cleaning defect and producing minor cleaning defect in polymerization toner R at 1000- 
sheet o'clock, image concentration was low. 



[0313]<Comparative examples 4 and 5> Except for using polymerization toner S and T, it evaluated like Example 
1 as a toner. Since the dispersing agent used for the toner was not a specific azo iron compound in this 
invention as a result is shown in Table 5, a good result was not obtained. Polymerization toner S caused the fall 
of image concentration, etc. at 1000-sheet o'clock, even though the first stage was good. Polymerization toner T 
had low image concentration, and its other characteristics were not enough, either. 

[0314]<Examples 15-22> Except for using polymerization toner U-Z, AA, and BB, it evaluated like Example 1 as 
a toner. A result is shown in Table 5. 
[0315] 
[Table 5] 
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[0316]<Examples 23-31 > As a toner, polymerization toner G~I was used and each external additive (hydrophobic 

silica whose specific surface area by BET adsorption method is 140m 2 /g) addition was evaluated like Example 1 
except for having made it change with 0.5%, 1.8%, and 3.0%. As shown in Table 6, in the external additive addition, 
the result had slightly many amounts of transfer residual toners accompanying the increase in fogging in 0.5%, 
and was a little inferior in fixability at 3.0%, but the in general good result was obtained. 
[0317] 
[Table 6] 
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[0318]<Example 32> In the used electrophotography device, in Example 1, as the toner application roller 35 in 
the developing container 32, It evaluated by performing image formation like Example 1 like Example 1 except for 
changing so that bias voltage may be impressed from the bias applying means which is not illustrated by this 
toner application roller 35 using the sponge roller of layer structure. 

[0319]-300V was impressed to the developing roller 34 at the time of this development only for the dc 
component as developing bias voltage, and only the dc component was impressed to the toner application roller 
35 -450V as spreading bias voltage. 

[0320]When it was similarly estimated as Example 1, image concentration and fogging control were stabilized, it 
is good, and cleaning defect was not generated, either, but the outstanding imaging quality was acquired. 
Matching with an image forming device was also good. 

[0321]<Example 33> Polymerization toner A manufactured in the example A of polymerization toner manufacture 
was used for the development counter 57 of the image forming device shown in drawin g 4, and image formation 
was performed. 

[0322]The cleaner which has a cleaning member which contacts the photo conductor surface as the 1st cleaning 
means for removing the toner which remains on the photo conductor surface after the 1st transfer process at 
an image forming device as shown in drawing 4 is formed between the 1st transfer section and the charging part 
charged in a photo conductor. 

After the 2nd transfer process, from the 2nd transfer section, the cleaner which has a cleaning member which 
contacts an intermediate transfer body surface as the 2nd cleaning means for removing the toner which remains 
in an intermediate transfer body surface is the downstream, and is formed in the downstream by the 1st transfer 
section. 



[0323]As the development counter 57, the thing of the composition of the development counter 8 shown in 
drawing 2 and drawin g 3 was used. 

[0324]The middle resistance rubber roller (16 phi) which consists of silicone rubber which distributed carbon 
black and adjusted resistance was made into the toner support 9, and the photo conductor was contacted. The 
surface move direction and rotary peripheral speed of the toner support 9 are the direction in the contacting 
parts on the surface of a photo conductor. 

It drives so that it may become 150% to this photo conductor rotary peripheral speed. 

That is, the peripheral speed of toner support is 120 mm/s, and the relative velocity to the photo conductor 
surface is 80 mm/s. 

[0325]As a means to apply a toner to toner support, the sponge roller of monolayer composition was formed as 
the spreading roller 12, and this toner support was made to contact. In the contact portion, the toner was 
applied on toner support by making it rotate so that the move direction of the surface of a spreading roller may 
move to the move direction and counter direction of toner support. The braid 16 made from stainless steel 
which carried out the coat of the resin for coated layer control of this toner support top toner was attached. 
[0326]As a photo conductor, the toner set up the image formation condition using the toner A using the photo 
conductor 1 manufactured in (the example 1 of photo conductor manufacture) satisfy the following developing 



conditions and transferred bodies. 
[0327] 

photo conductor dark space potential: -700V photo conductor bright section potential: — developing bias:-450V 

(only dc component) impressed to -150V developing roller 

Bias impressed to a toner application roller: -300V (only dc component) 

Transfer bias:300V impressed to intermediate transfer nature by the 1st transfer process (only dc component) 
Transfer bias:1000V impressed to a transfer roller by the 2nd transfer process (only dc component) 
[0328]Heat fixing of the toner image transferred on the recording material by the above-mentioned image 
formation condition was carried out to the recording material with a following heat fixing device. 
[0329]The anchorage device of the hot calender roll method without an oil application function was used for the 
heat fixing device 70. At this time, the top tread roller 68 and the lower roller 69 used what has a surface layer 
of fluororesin, and the diameter of the roller was 55 mm. Fixing temperature set 140 ** and nip width as 7 mm. 
[0330]Although the continuation image output test of 2000 sheets was done and image evaluation was 
performed, supplying a toner using the image forming device of the above-mentioned composition, image 
concentration, spilling control, fogging control, and transfer nature are good, and did not generate cleaning 
defect, either, but acquired imaging quality equivalent to the first stage. Although the photo conductor, the 
developing roller, and the intermediate transfer body were observed, it did not need for there to be also no weld 
and to exchange. 
[0331] 

[Effect of the Invention]According to the synergistic effect of the electrification control effect by good 
distribution of carbon black by having used together specific carbon black of this invention, and a specific azo 
iron complex compound, and the electrification control effect which controls superfluous electrification of the 
azo iron complex compound itself. The developing characteristic outstanding also in one ingredient of contact 
development by the good electrification controllability of the toner on the toner support by which superfluous 
electrification was controlled is acquired. 

[0332]Therefore, the electrification quantity of the development toner on a photo conductor can be controlled 
properly, the fall of the cleaning nature by superfluous electrification of a transfer residual toner can be 
prevented, and the cleaning nature of the high toner of a degree of sphericity also improves substantially like the 
conventionally difficult toner manufactured with the suspension polymerization method. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing typically the image formation method using one ingredient of contact developer 
used as an example of the example of the image formation method of this invention. 

[Drawing 2] It is a figure showing the image formation method using one ingredient of contact developer used as 

an example of further others of the image formation method of this invention in a mimetic diagram. 

[Drawin g 3 ] It is an enlarged drawing of the development counter of the image forming device shown in drawin g 2. 

[Drawing 4] It is a figure showing typically the image forming device using an intermediate transfer body. 
[Drawing 5]I t is an explanatory view of the isolated dot pattern for evaluating resolution. 
[Drawing 6] It is a figure showing viscosity change when carbon black and the azo iron complex compound 
concerning this invention are distributed in styrene. 

[Drawing 7] In carbon black concerning this invention, it is a figure showing the oil absorption of carbon black 
when a constant rate of azo iron complex compounds are added and it distributes in styrene, and the relation of 
viscosity. 

[Drawing 8] It is a mimetic diagram showing an example of the section of the particle toner which has included 
the wax component. 

[Drawing 9] It is a rough explanatory view of the measuring device for measuring the electric resistance value of 
a developing roller. 
[Description of Notations] 

30 Toner 

31 Charged roller 

32 Developing container 

33 Toner regulating blade 

34 toner support (elastic roller) 

35 Toner application roller 

36 Photo conductor (image support) 

37 Transfer roller 

38 Transfer material 

39 Cleaning member 

40 Laser beam (exposure) 

41 Bias applying means 
43 Fixing assembly 
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3 0 SW, S95 
0SW B g2 0 
0SW c g70 

5 SW B +W C S70 

zmzLx^zztzmmk-r hm&%i?m.\ 1^ 
■fixMzsmnwimfcjjm, 
1 mzm. 19] mh -r-m-^mmm^ ,thf 

LT Jo D, iTHF tc^rapSriftiMis ^ 

A-*X-y 3 ^U7b/7A (GPC) "Cii^$a 

hftTmttmz&^x . ^4 1 . 000, 0 0 o*>n 

OAj&ft&t*^* 1 , 0 0 0, 00 OtLhOBfS;^^ 

T. RA)S#<0*** (W fl ) . RB*^«0**M 
(W B ) atflRCiS^*« ( W c ) ^TIB^ff 
5 0 SW A S 9 0 
1 SW B S2 0 
1 gW c g 7 0 
1 0 SW B H-W c S50 

ftL*Hcie»oBi«^)S^. 
[i»*3S2 0] iht- tpwrntoMHt* THFC 

WSr*»t*tT*J0, »THF{CBraF5r«5Hi, y 

W-*I-y 3 y?n7fy'7^ (GPC ) 
*l*4HF*4MBtC*JV^*C, 900 0-1, 000, 00 
0 ( M n ) JtV 5 - 5 0 0 C0fi«¥%^ 

fl(Mw) fc» a p*&>H t * (Mn) i:c7)Jt (Mw/M 
n) **UTV^ii;SrWafcf Slf^l JbSl 9« 

c it«qi 21] m b -)—n=F(ommtitfm , thfc 

M-Sx-ya^ovhm (GPC) 
iX-^Th^i^tCfcOT, 1 0000 — 50 0, 0 00 
<0»¥^J ,: F* ( M n ) Rlf 7 — 4 00(7)llfW 

4 (Mw) fcSPP^^M (Mn) hOJt (Mw/M 

n) mLX^hZk*ftW.b-? &ma%lTMl 9<?> 

v ^ftLA>fcaettoH«ji9js*a. 
[ mtm 22] iht-ii i—®.?mm$mm 
immft&ii-r znwmtzx ixwstt mmmmm 
5-9 9%**f &zmteLx^&zbz®mb-tzm 
mm 2 1 oof tu&»Kie«<oaflHB**s. 
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[ natm 2 3 3 is? . &«bmm*l soa* . ft 

[|**JI24] tftftMt&ttti. S"'JjfiN TA'S*, 
WSniWtt^S^tri fc l JIM 2 

[1**11253 mmmmt. BE-m^sita 
[i**«2 6 3 smmmmmt. betscj:^^ 

B«50MOOm2 / S ^thZb^W.bthm 
*Jl 1 7!»S2 4<0V^-f<tJ&»KiE«^)li«»J«*i£. 
[W*J»273 Bht-, Kht-fiflOOSM 

i k £ »»fc tT 6 1**1 1 JVM 2 6 <r>\ vftdrt&im) 

[If*JI2 8 3 dWr<kt,^yri- 

>?m ^-c«M$nrv^ ; k Sr^trnk 1 j!» 

s 2 7 <m ^mtHzMmcommmmnm . 
c mm 2 9 ] kmi* , *^Kfflj»3e**» 

**LTV**£fc*^fc-f*||H&j!l7'iS2 8*Hv*' 

*IT n £ Z k £«MSk -tft If *« 2 9 fcffi»tf)H«»lS 
[|»*JS3 1 3 i7 .y*K^£*r*4-ft:£1M&U\ 

y ymmmmn-tz z t *m&t ttmtm 301: 

[I**JS3 2 3 3B«lgC*st vc . 3Stt4nHtc«(t« 
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[ MSB 3 3 3 v , ft I. 
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*«ffSk -Tl> 1**31 3 2 tcKtt*)Mft»JA3r 

&. 
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£ <! k £ <fc 9 . IS b ffl»fl«*>*IBfc: h 

1 JbM 3 3 *>v ^n*»fc:ie««oiiflaBj£*i£. 
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j*jS.3 4 cr>^-ftlMzim<7)MigkBl$.J}m. 
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co&mmibmtjmzmMztiT^&zbZftWtb'tz 
m?m3 5i l zim<nmm&i%ffi£. 
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H 3 6 (cKifcaWflWIlJ J«*1£ . 

[if*JS3 83 is b i—mian-y-izmvt&mi 

tmv-y-iz. mbi—mftftcomwizbi—a&te 
u &^mmmzmbi--im#<7)$mi l zffi?i-z>bi- 
-zte¥M%zbzwmb?m%m3 7izii®cr>n® 

[ 1**11 3 9 3 mmmnfo±.coiimimcr>wi&mm* 
t&tmv o-25ov&^rt. ft«mtittm*tm? 3 0 
o~iooov£iru mb-t- mav-v-izmnt 
hwft>u rzMStfmsmx' ioo-9oov^t 
t.i&b 1—immz mat t u r x«ewkw 
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4I»*JI3 7tciei8c7)H«^^^. 

[|«*J14 0 3 mnrnzte^x , wm&t>*E#m 
i—mnm^mz^th z b z&mbt&mim 1 
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-«tt, EH^^«¥§n, IMei*«tc!K¥§^ISh 
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m ■ Efimzx Y)wtm±.iz hi—mm^mtx^m 

[0003] «JR««KRt»r«fW**Sfc l/C«, * 
^^-H3S«», BBar^BHiUS, 

XfatkX !J-:/±«IBI**JMcTJIW$tf*»tt-Jft 
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U hi-HiJ$f*±<0-g|5<?>hi— #»$fu B'lO- 

aw>hi— mmzftmz&m 
[ooio] zcvxoKm^iitwm-xmz&^x 

it. h-i—mm&mfHt* mwm&itxjitmffl' 
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[ooi5] z.co£ o %m®8Wffi&vmMm-Km 

b IXit. Mttt , 3-14966 9^fH> 

W2-1 2 3 38 5^&$gWI3g$ft-0^. rft 

mm^mzm,^Ltz&. femxnzmxM'zmmz 
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[0 0 1 9] Bft#fre>cDbi—(7)Mmft$:mfr. bi~ 
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5 wrnxmrnms 6 5 9 8 5 mmmm) 
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02 3 i^fg) . z.<7)Bmn-&mz}5\ l ->x! l m-&&%. 
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[002 3] L*>U i^MCiotfl^nSht- 

commmmmizmwx'h & r t ±&0m=Fz 
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-^y^Jl^f^U *I¥B<0,FnfCS:^L<Sia<r£ 

[0024] mizim'&--tfzftmimmzti\\x\t. m 
t Lxm^&b+-wm\fr wmbi- 

-<VmmMi>&<%&M&lt,zfoK) . ^ifObi—n^co 

mxfcM>tfmi)ifijz #< : 5r- 5 r#T? , j --y y<mk 

iz 9 V --yff^BktfWi l^b^o mmvh 
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wc, bi--'£itz&m^&ms*mn?t&z\ki l zib 
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[0036] 7V- H ? U --y^C 

Vk-thZklzbh. 
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[0039]$ fet*JftBH»BW«. 
[0040] 

we>mmz£*)mmzti&. 

[004 1 ] 
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&mtz>&ftxu ; 

( c ) mmmmzbi--immzmt / zi&nztLX^ 
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S; 
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* ( i > 
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btuh. v i—mftminmmzBftfamm t &m l x 

iX^Zb^oZbiMM-fZ. ZcobZ. hi— £ft 
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izwa^zx ^xBfcztim&mtf*mmm®izi8, 
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Z b . ^rt:(iffi^Sico^«tta- y-commMizM SO 

vmmsiVktfhzb^mxhh . s^tui. &m«;u 
[0045] -~fcttmpmigLm£m^fzm&. bi—z 
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*\ 1 0 0%J31TT** i: . y<?DWL*<»V^ir<0 

WftiMtfcisiasrJSi-. fflj&b&«s**uf» * 
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htzmw v-->yxmz^-thzbtf&^. zco? 
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tMz? o-^y^mmrt^w mz. mmn&m 
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-m-vtmymmizm.* ^§-£, ? v --yyxnx-co 

X?\s4 7ft.<7)fcT. ? V—~*7imfrt>Vf* Ottft 
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[00 52] (K¥»F^-tf>«*M:, fi^-r 7^^ 
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Zbfr^. ? , J-~y?LZti%:<% r )%\\ 
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-O^mttSrffS * 4jM?*«*4*«, h 
W#£ta<3:4. 
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*i4^ory^-fk^*^ h i—ummtzuswmM. 

btthZ\b (V*t5>4^-A— y'7 7 7lt) £Gfrit-f4 

«9*"c. is9ist h t mmft* WMZtlX 
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TYmmmmti^tfftm\bLxi>mmt. *-#y 
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X h 7 ^f- J r-£0M^^-^>-7'7 -y J? &J8tVtt|&£ 
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w D : mmmnnm ( g > 
w R : tmtk<oum<oma. ( g > 

[00763 h^-Sra^TISjS-rS*^, *3WJfc 

^ttmitt+tclMMft-r S ? -y < >y a £ 

J: 0 ift ?fiJS"C^ — # y 7*5 -y 

[00773 H6(i^BJ^f^|,^_^> 7 '^ >y 

v&mt&mzmto-fzz t izx wwtmommi&m 
mzm± i . &*tA,wj)X'ti-x>77 -y 9 m&i ix 
frmztiz>z\tz^Lx^&. 

[00 783 07fe:*iV^T. fiffi2 5-8 0nm^- 
^>7 5 >y ^7 JCJSV^T . -«»^)T VjRiMt^fttaSain 

4 0 m 1 / 1 0 0 gl^±<?DiSiS?ftl:C7)^-^y7"7 >y ^ 

50m i/i o o s *mthtftm&(r>ifomtfm<ti:*) 

[00 793 *fMB« 6 w«W(c J: 5 b . b 1—%l=Fco 
M&lzmxm ; i*]-#V7"y ?cr>tt&A [wt 

frier v^igMt^B Cwt%D #4 

2^A/B^3 5 
3SA/B^3 5 

[0 0 80 3 ^-JKV^'y^O^JttcWLTTVjR 
iWb^<0**i*^-^r-trs i:. H7 *>^> i)BJ^*>^ 

>y?&#ML* zeoftm.m&m^^x bi— imfe-t&b 
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[0081 ] #-tf>7'7 -y ?«D**-*(C*tLTTV3R 

[0082] *%mz}5\^X. hi~-&?<o*-7iiy7 
7-v7<0S1imZ, #f£L<fiO. 1-3 011%, J; 

S^cififc L<U:3-1 

[0083] ^ftWlZ^^X . h-^-^^COTV'^^-ft. 

$}tL<!,$0. 01-2011%. i 
O0^t<JiO. l-l omm.%. Zezlzft&LKii 
0. 1-3. Oll%T*li;t!!iSj|V\ 

[0084] h-f-m^cotj-tfyy? -yrco^mtf 

0. lM%*jg<7)l§i^cii N Y1—tLX<r > m&-htf 
[0085] hi—mTnTY&mtSWW^Mtf 

o. o inm%*ffi<7>®izizu. mm^oi 



ti-r. 2onm.%zMz.&m^ziz. mzftmmmtf 

1&TLXL£o. 

[ 0 0 8 6 ] ±Mlti X o tz. *&W%e>l&, 

[0 087] ZCO£olzLXftt>titzbi— -^4)- 
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[0095] *5%tyl,Zt5\,^T , h^-<0»««, ^iRtS: 

i«Cjfiv «T£> 
6 £ t L v ^ h l—cnBttZ^-fBWm S F - 
iaVSF-2ttW4L<J4SF-l<?5ffl*tl 0 0<S 
F-lS160t*0« *>OSF-2<01*«100<S 
F-2S14 0#<IK, S4,C#*L<«SF-l<0i[ 
**100<SF-lS140t*f),*>OSF-2«I 
^100<SF-2gl20m;i* s , 8l«tt*«i 

[00 963 *»^fc:*J^r . JB«flafc**f S F - 1 
&tfSF-2tt, «XlfeWBfS?FE-SEM (S 
-80 0) SrfflVU 0OOmtfi£^:tJt2jLtmm±<^h 

-t—M& i o oMi&ffc&tc-tf-vrij y^u *crm$m 
MffimW ( L u z e x ill) izmx LffitfZft v^T 
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MXLNG««^«0|ft*Hfc*c5s PERIUSK 
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[0098] mWmSF - 1 li hi— ®.=F<7)AZ<7)8. 

[0 09 9] N-^-(^)JB««»SF-l*tl6 0*iHi 
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ht-OMMSF-2^14 0^4t, 

[0100] 55fcflfflHMi^>fe«>at'J^5r««K -y bcafc 
HK33l«-r&Jt»*=. bi—U^ti. 3 /x 

m~9junu ft& L<ti4/xm— 8jum-C*0, 
*C*JJt&S3»ff»* t 3 5XJ2TF, #* L<(42 5%12JI 
TT» 6 £ t V*. SJiT*^** 3 m*»0 h 7— 

(fcJitelS^tf) h r-&W^ < . 3 4>£. #7'U , K 
^ & < Bftco^fei— A 9 tf>MH t =5: 0 -^t v \ 
h t-8?«IITW 9 m m £i@ x. & %&fc:ti , JS 

[oioi] bi—'m-com&ttmz&tt&mhffiw.A 

[0102] $mim= C S/D, 3X100 

ess*, s»a. b+-mwmtftm£.tsft&wmm& 

« U D , (4 . b t-ef««f%S (urn) 
[0103] h t-Sf W% Wt>'»ffili 3 - 

C980 1A-Vt;^yt'a-^-(NECD 

1 **i8£H*W'& . £ t *i4\ I S O TO N R — I 

I (3-/^-t>fxyf-< 7-f >y ? v-w^yttSO 

as&fc lt(4, «ne««¥*»ai 0 0~ 

15 0ml WzftWfflb LXftmiffiM (MZKteT 
)V*)K>*!VZ.)V7* £0. l~5mljn 

mzmimmz 2-2 om gmt&. ismzmmi 
\mm3-)V9-*}V>?-TA- 1 iatjiijr^- 

f-v-i: tt 1 0 OjurarA'- SrfflV^T, 2jum 
J2LLtf> h . flfflfc* Mfc 1 

^^A^wcatam^wi^ffia ( d 4 > . 
fe^yjfeflfflRa^^flfflRT^es (dd 

[0104] *JWifcfcVVC » br-O^ttWIW 
7-fe y Mi* l*l± 8tffi#J £ h r HSt^C 

[0105] #ffeHJl£fflV^fti>»t3!*IJfc LT(4. A S 
TM D34 18-8t=flM»L»lJeS*LfcDSClft*C 

&n&±mm&tt-?m ama) 30-1 20 

•Ci. 0»* L<(44 0-9 OXWVmtZb&tt.&toWff 
*U*. *7-y tT-?« (ffluS) #3 0*C*j» 

•Cfc* fc)W*0BBWkftjWH< * 0 . ifeSHk IXM 



M&*7-t b 14**15 <& 9 Iff £ L<^\ V-y^XO 
«*t:-7« (Uu±0 #1 2 0°C^iS^^.i:S*^* { 

[0106] miznttmzk o h^-a? 

ii}l,r<4?)n?*L<$r^. 

[0107] n^jw^a^e-^ffioiftK (its) 

SgCii, Mtl$^-* yx;uv-tt»D S c - 7 Srfflv^ 

4. vyy°M*T)i'$- i 7J*w*>*m^zimiiz&< 

«y h L, yS^2 0'C*'t 1 8 0 o CiT#«ajUK 1 
0°C/m i nT«!l^^fir3. 

[0108] mmmbtxa, ^57^77^ ^ 

^XcT)Sn#*:U^^-^yV'y^X. 7SH7-y^» 

unSiffJkU-Cffffl't-SCk*^. ZbW 
[0 1 0 9] *W$£&VVCI*, h-^-tC3T/^x;k 

^ h i k J: 0 , h ^-a^F^-ft^HflueiSisai^ 

^SrHeih-TI) i b tf£$:&nX'&1iPj:Wm&tfW&Z 

ti. k v h mmnnmz&tit: h -r-mmir^zhtz 
-oxBf&u%hzbtf-*imb%z>* ttz. mmnm^m 
mzte7v?Aimm&<ttm?&m. tiMEwttm 

[01103 *«BBfc:*JV^. 37/^*rt«i*tf- 
*b^-kJ4s MmMbLXn? >?7Xt,z£&aT&cr> 

j: or ffM^tii. ^x^*«aa tr \,^&imco nr- 

[0111] *«BBt*JV^r, ht-«37/yx;H 

jt{4 . h r-^coBrSSffi^^ i 0 sttst-?) i t #m 

[01123 h i—&?<7)mmmzmmi-& gftmxm 
btxte. ffim<mv>*x**/®mwzbi--m-i 

-HHMRS*ta, 4 0*C<^HSl+r'2BISWMt3 
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womu mBVpmxm (tem) zm^hi—to? 

[0113] ^BJtCfc^T „ KtffiffJO hi—to? (3*3 

<(4, 2~2 5S*%T*>&ik**»4tV^ 8iM£iJ<7) 

2 M%*«T"{±5t*tt^&##^+#-C£> 
0. 3 0«»%*)Bi4«^li. a^ffifcJ: 

^xhrnmiz h i-~-to?m±co&—i)m% j t?-t< . n 

[01143 *»!J§tc*JVvctt, aT/S'x/HIIJftfc* 
xLv>. 

[0115] *ftwizm^t>ti&wmmt t-m, * 

1-uyb T7V)mco3m-&fa. vujyum 

[0116] h^-e^+ftttttBIBiO^Wi, »* L 
<(i, 1~20**%, J:D#f*L<fi2~l 6a*% 

[01173 ®tt«M^W»^'ifi*%*ii^^(c 

^ < „ mzm»mmmTTC) h 1— nwm&M&T z 

[01183 *&mz&^Xii. h-t— w*fflfc:S 

[01193 tt*sMtmme>tf5Mi»mmt* mr 

[01203 Mwmmz&i-f&Jrmt txa. mizm 
[01213 i . m&Ejm#* *fctt»Ta, sat?* 

+taWW:j6&T, SttttfJfe, WfciJWk 2R«3W£» 
[0 1 223 2 . iMJKKfC, St£ttI!B. W*IW» 

s«j . mmutt Liz*;-?-***)** ?wti^fifi 
?mmizmm. &mzmtxmizj; >o®mz-£iiiW;, 

[0 1 233 3 . <mizmtX. SttttfJB. ffittMtt 



fcttv-r? y-jtettp 2:«5s:T«t«wc hi—n? 
mmt<zmm^^m. 

[0 1 243 *5HBfc4iV%r . 
#**ffl****»«#«t>-c*^* i k (3 J; 0 h^- 

hi— toTliVv 7 AizZ&aTlftb. a-£1x#»ti«0 

a-s-c ± o isfoztitzm&foRTfm&mmiz x -> t*«£ 

Siift^x/MKk**-r&3T/^x;Pfliai^t. $ 

h iz i/ x ;uap^»*h»«ii*(cffitt«ii3waa«-4 j»b 

»£3Wk LTffiV^-tfyr^y^JlW: 

a, i/r^sfc*>. ^-^y^^ y^fi^ 

ftWL IX v h tcJiATfrfe* jWST t 

sv^fsisifc:* o . ttzisxJisMnmtM&mizitw&mm 
tmxt hi--n?cr>$kmmz{m.-?&#'-# 

[01251 L*>t^* { ^. *«HJtCi3^r«, h"^- 

^-fb-^lSr^LTV^Clk*^. rv*«cfl:^«it= 
£&*}-X>7?v?<?>frW[.&fo±$imzJ; 0 h^-O 

i^±a*k TY&mt^w<?>^ ^mMfflwmz x >o h 
i—nmmmmitcoi&Tzwffl-t & i t ^ftT** . 

[0 1 263 *«H^-JS4M^S**^^B«R«ri£* 

)S(3Jd^t (i. mimiz h i—m$w±.co h i—mm 
ftftemmiz&Mct&ztfrb. hi—nmx&^hi- 
-mffi<o$mxxsmim#<7)$mizni-z b^-ow 
mM&tttx^hz burnt 
[01273 «£ot. -j&ftimtimmu^hi—R 
ts*v TZtth-f&ftmW)i!iizm^& h^-^Jt 

«W«W»tt**f 4 - k *t5S*Sn& . 
[0 1 283 #$Wifc:ffiv^iT.$ h^-S^^BW^ 

14, THF (fN5hHD75y) t^^C^at^ 
T H F tc^TfflFSrjiJt^ £*LTi39, THF K W8r*# 
(4, Sx— S^BV^nvh^A (GPC)T' 

M%.Zti&tt?S.ttmz&^X , 0 07T*vS<7) 

Aift^aV^Tp* 1 0 0 77 J3Lt<0 B «^2- W LTi> 0 . 
C <x <b A B f&tt&WFm* C ^A^TIE^ff?:^ 

[0 1 293 *!6BjKfM4 h^-a^fflllBJR^TH 
FfciraPOrlS^ (±IEAj&frk BjfcJHriffl^) J4s GP 

c^^a^tts^TiST^^a ( m n ) mt i 
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<i49 00 0~l 000000, J;D#?*L<{4, 10 
000-5 000 0 0T'$>*), M&W-m^M (Mw) 
tm^ft^A ( M n > coit ( Mw/M n ) L 
<{45-5 00, 4:9#F*L<147 — 4 00T'$>l>.rk 

[ 0 1 3 0 ] Ztlb h1—%L?co®mfoMi. Maf&ft 

commmmT < 1 ) Aj&#onr** <w A ) ^»*l< 

{430~95M%, 4 9#?iL<(45 0-9 0M% 
T'£>0 . ( 2 ) Bj&^w-irW* (W B ) #ff* L<(40 
-2 0*1:%, 4 9#f*L<f4, 1~20M%-C£) 
0, ( 3) Cjfcfrtf>#3r* (W c ) #W£L<{40-7 
0M%, 4 9#£L<{41-7 0M%-C£>9, 
( 4 ) Bj&frk C)fcftO*£-&*rS (W B +W C ) fiW £ L 
< {45-7 0*4%, 49*?;fcL<i41 0~5 0ii% 

z>zbtf&*&. 

[0131] *%,Bmzm^hti& hi—m?<r>fflmtfLft 

{4, THFtZ^m%f&ftCDGPCC0tt'¥-&ttmzi5\^X 
M&VAf&tt (4H*S1 0 077*)H^THF^I^) # 
4H^*3 0 0 0-5?K =t'9^t<(4^i i *5 0 00 
~22 00 0«:pf^( >\z°-7Z1i~flZklz£ *) 

mimfSMW t<o-?-y^y i>cot%*) tmx- 
bh. *4 ytr-^^^*3ooo*jHio^. h-?- 

£\ wmmiikwtcotm^Mzmzziitiio . t&ssg 

[0132] Afi!t^<7)#^* ( W A ) #3 0M%*>i 

tfo^^ti. m&mmm*i&Ti-&Mwz$>*) , 951 

[0133] BJ&JKO*** ( W B ) #2 0S*%^M 
tt^ffiT-f * t < 

[0134] C*4W)**J| ( W c ) #7 0M%4 0 

a^t, mmBmmwbvr?v*y7'izmm*£.iK 

ntKit 10-20 LT v ^iilftt^ 

* aaw s £ k **r»ra 4 . a»t: b < m 

<Xi>C&mWiL<te. 5-7 011%, 
L<I41 0~7 0M«%-^WLTV^{i\ 3!«tt*5&* 

£ k arrest* § . 

[0135] JEfc. Bj&frk C)S*i:(7)iMi ( W B 
+W c )A>mL<ll 5~7 0fii%, «tO»4U< 

iiio-5oii%t»s;t^^. Bjt^kc^ 
k tfo8£#ft ( w B + w c ) # 5 mm%*m<om&* h -r 



[0136]^, *«BHttJV^ h^-tt^+^MIUfi 
J&fr (A-Cj&ft) CO^M^WM (W A , W B WW 

c ) {±JiAT<o:fr&cte 4 OtlS, *tH3*i*. 

[0 1 3 7] *%ffl£.&^TTHFlZ^m*Cf$ittb 
(4, N-f-S^^OlSHi^cOTHF (fb5tHD7 

3c k & 4 36* , T H F 0 S*%T-J> oTt t 
t>3g«iLTV^V^k^dl)?T'{4^V^ THFfcTOterC 

mt^-^&bit, wrnzoizMfeZixtzmzit^T 

[0138] frt^»^ffi-CBIWJ¥«0h^-«t 
^^^^Jn^J^-irW*^ k'SrjfflS LT *3 < . <KK . 3MR 
JWO. 5-1. 0 gO-jeifcfPiL (W, g),Rf§5 
nS ( 3fc#rS8KN o . 8 6 R ) (CAilT Vv^U- 
ttiB»fcj&»W\ S§«kL-CTHF10 0~2 0 0ml£ 

l, THF^mwiftft^itfHi-r* <w, g) . -et 

■5*>, THFiCnT^BK^MSrWg g, THFCT 

?f ^^a*^w 4 g t-th b , awci^ffi 

[0 13 9] 
[^8] 

thf^^ mm%) = {S|Iw!^wo x 100 

[0140] T H F fc^T»ft*#WG PC<^ 

M.-ftmzt$li&-ft?M. 1 0 07J*)Hoa^^^ 
-^fiSk-^** (w fl > avi 0 07jJ2Ui<oBjatiK0 
(w B ) % (mm&ttnmm) (4, w&>vv 
txu-m&nmzmcixtzTH F*!m®mi&ft£GP 
ccr>m&*rv?ivb txm^K mtuzirt-wmfrk 

^*l 0 073*»WflW* ( AJR*) 
0 07mihOiWs£ ( B^) <7)®W%(4aa% 

U Afig.^VB^O*4% (W A aim B ) Sr**6 

4. 

[0141]^ aWSWfcJSV^T, iK* 

[0142] *»HJfc:*5V , h "^-e^ tt»W«IBjR4J" 
0^fi^{4GPC (y/W^I-^3^07h/ 

(*'Tf£: 0. 3^m) TTaat^tOSrfflV^. 
[0143] 

M:GPC-150C (•7^- ^-Xttg) 
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*5A:KF801-7 ( 1/ 3 Vf-v 9 XtiM) £9 73* 
SJft : 4 0'C 
fm: THF 

SEjI : 1 . 0ml /m i n 

KW:«K0. 05-0. 6M*&tf>K«£0. 1ml 

[0144] ja±<o*fr-cais6t, ww^FJMiajt 

[0145] h^-£7)M*»lli: L 

TJ4, -HOMzm^ktlX^hA+Uy- {*9) T9 

^£(c4^Th^-&^£»£73&K:B^T(4, 

y. o (m-, p-) -p<f;^fky, m (p-) - 
xf-;UX^lxyc7)*n#X^-^y^*»#: ; (X9)T? 
U/Ht-X*-^. (#9) T9 U/WScXf-;W, (X9)T 

t^hm-?^. (^^) t^ua«K7*^ 

9 VA& s Jx.+iVT 5 yx?-/k9#n§ (*9)T9ViV 

h'^#Q#xy3PL*ft#W4 L<fflv^*il>. £*i<?>tf> 
^'Jv-^yh'T-.y^s^JiK-P l 3 9-1 
9 2 ( JohnWi 1 ey&Sonstti) (CietK^S 
lklfyxw®&&. (Tg) #\ 4 0-7 5°C£^-f 4 3 

Xte#?a^'4 0°C*p^^^{i, h-^-co^^s 

[ 0 1 4 6 ] $ ^C. *«>!Bfc*JV^rtt, ±IE^TH F 
^mtt Ztk&Zit&tztb IZRVXltfrfB. 10 0 0 0 0 

[0147] *m&v+-iizm^t>tihmwmt lt 

{4, 2'fflW>jBWWt LT. y'fx/y<.y-tfy, t'X 
(4-7?'JnJf-/^>jxhJfj/7i-^) 7oA'y, 
ifl^y/Un-^r^'Jlz-b, l, 3-7fwy 

/'j3-;ky7? UU— K 1, 4-7'^y^-;l-^ 
T9VU—h. 1, 5-^y^yy^-;i/y*7^yi/- 
K 1, 6-Mtyy*-;^ l Jl'-h, 
y f-A- ^ 'J 3 -iv V T9 U y - b . vx^- 1/ y 9 V a - 
)WJT 7 'J y- K V 'Jxf y y ^ U 3 9VV 
-K fh7Xfl/y/y3-;l/y*7? 'jy-K tff'J 
xfl/y^ij3-^#200, #4 0 0, #600«* 
y'7* ? ywh. y'7*c? t°y y?' U rr— )WT9 u y- 



Xf^Iy7?yy-h (MANDABMI) &tX±. 

la^yr ? u y- h £ .x ? ? 'J y - h tea** >t t> <rytm 

Vfhflh . 

[0 14 8] &'fflk<0%mftlb LT^y^xUXU-h 

U y- h s h U X fn-^7on'y h >J 7? 'J y— h „ 
fh5^fa-;M^yfh77^yi/-h, ;T'J=fx 

At /P7? y i/- hai^f <o> ^ ? y y- b , 2,2- 

h'X (4 yn^y, -fyxh^y7£x;l,)7 

oA>, y*ru^7^y— k hy7y;i/y7^i/- 
k mjtu;M yyrjf y-hat^Miru^hU^ 
yt-h^f^. 

[0149] <I*l.^£Hi§ffJi4. fl!l^b*d;^#**l 
0 0**»tettLT, #4L<ttO. 05-10** 
SIS. J; 0*?* U<ti0 . l~5**«T*«ii:*<ft 

[0150] astWWWttffli^O . 0 5£ftffi5fettctfft 

«*«K<03R«Ri63WIM?L 

**£5~ 7 0a*%cotEHrtfc3yhn-;y^-^^t 

[0151] fflv ^ t>ti& TV%tmMtH&» 

(4. ffiWMWffJi: LT^MMBfcWLT^***. KfcBKo 
^HHJWJSrflfffl LT t J; V>. J94<7>mCffifllBPXPJ LT 

o-j£*>#«*£3c$£ LT*fHf T§ &ffittMftlffll#K4 
LV\ S^*^^i5V^T*-^^Th^-^^^it 

[0152] »ijOlir«iWWPJ<0RfW<Kfc^!Hji: LT(4. 
LT^U^WK. t7hxg, ^^;y-Ky|g 

tt&b* xv-9z.Ti<—>ifimmx'%h» ^y^tL 
mmm.Ty : E~v2>i&zmmizii-r&-&# 

»4L<fflv^ix^, c 

[0153] ^iJ^«$'IWJ{4^*«Igl 0 0fi«gf5(C 
^L^f4L<«iO. 2-1 oa»g|54D»4L<{40. 

5-5*SSff, h-f-^^tc-^Wf •S.ii:* < ftv^. L 
j&»L** t 6 . v ^TB'JOflff^llWW^iWi^ 

2lT«43r< , ^BKtt-jS^y- Kn-f-f y^^Mlttr 

t ^WMWtWBWtSF ijfflfl. i t T h -7— 

[0154] *f&WT'm.-&j}mx*bi--m-£W£t h 
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n-smmttx. mm* 2, 2' -tv 

h*X(2, 4-i?X1-)Vrt\sU—yV)V) . 2, 2' - 
r/tx^y/fnrbu;k l, l' -rv*t'x(y 
?a^ty- l -#/M<-M>/l') .2,2' -TV 
t*X-4-p< h^-x-2, 4-y^f^^or:h "J 
/K TVb'XX-f y V^-n— h>j;K?5*nSTV*ft-&H! 

; V-f /l^/M-^f ^ b\ ^ f;l/xf/i/^ h y< 
/M^y yrnhVW^/^^rv^-?K^— h , 

7^ytKo^WyK- 2, 4-y7on^y/-f 

coi55] wm.-$mm<nmm>t. mt-tims 
mzz. *)&fc~t2>tf--®mi l ziz%.s.Mztfio. 5-2 

coi56] *^«*wiw-*7t«>^»«^Kiwpi • mm 
mm ■ m&m±mzmzmtiaLm^& z t t> wca 

[0157] *mmzto& hi-~m&^mt txmmm 
itimm-wtetei.* m^^^mt txmumn 

T/UST, 7x5^ hrf^ff S>*ll>. * 

y, M-)V*.)Vu— x, Hcj^f yTnt/H:;l' 

n*. fi^ttm*#:i oo**gptc*r 

LTO. 2-10. 0a*«5fl6ffli-*ii:7& t WitV%. 
[0 158] ifiMHWWi* tijJK«ofctf>**e>**ffl 

?A*>*£, ftaflttPTKfcv vc . ij y«-t- h y ^A* 

*jo»»ffc<ofc*> 0 . 001-0. 1 MawMraftStt 

tfJfcflffflUCiAn. ft«tWtc«iWK<oy-*y. T- 
y/i/Kls-^Mi^A, f h^f^Hitb'J^, ^ 

[0159] h-?— «3fi2ri£fc:*&#8;£ 



[0160] S-^ttJUMfls+fcrt-tfy V9 ~v9RXfT 

4MR3c«3W** : rr**ffi , t't= 
ft^RStc J: 0 #IWr Uft 5 . # * t < tefiHrtiJP- 

M-^-fflKJi 4 0 -CaJ: , — JRWKl A 5 0-90 'CO?ajg 

■f*. ^jSll^fcfeV^-Cti:. 1 0 OS* 

»£#LT*3 0 0-3 0 0 0fiMgP^»t!C«t UTtt 

[0161] *mUz&^Xli. mmitzM*). hi— 

[oi62] is i ^a-^-tt*** 1 0 0* 

<{45-2 SllSW*-*^^? 7 ^at^Jf * L< li 
0. 2-5M:gL J; L<«40. 5-3fiM§BW 

it&mmzttLzti-tfyT'? 7?j#^mcl 

x TifttfttzfrfrZ T VSMWk^HHc J: 4* 

[0163] V5 7?«l^l* s 4 fi*gi5ifc$r 

<7)«^fc:tt, TVSft'ft^ftSrafflUfciit'Ci^HrWK 
<0«f«*«WN$<. +^ 3 5r^J4a^L^<^„ -3k 4 

[0164] rVIift^Ol^O . 2fiig|5* 

[0165] 1 c7)«-^tx#*{*. ^---Ky /7 
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crmmt. #*L<lil 00-2000*yf^X. 
iW^KIil 50-1 6 0 0tyW^T*4i 

[0166] £<04MKiS<*>tt*#* 1 0 0 -feyf-jK-f X* 

»<o*£fc:tt , tt*w&f #"#t^ ^ x r aft* ^ -f . 
*-^y/57?^-M«L<^^. 20 

-&#ifcK$**8£f*U;:< < 3r6 k ITOc. §8SR«*» 

[0 167] icO^fc^l 0 Ofi*aJt=Stt4*2«0S 
^tt#*^ii-^*i±. L<(42 0-1 o om& 
e k90£L<J43O-7OS*a5T'#>l>.rka { , v 

[ 0 1 6 8 ] Z com 2 tf«tett**fl«9fi-&Jfca t 201 

[0169] i^)M^tt#*ft!ajS!ft^T<!0*-&tt** 

(i, jff*L<J41 — 2 011%, «k 0»*U<«3~1 
5 h Z k b i—V>&&U8.V b -J— <0«* 

[0170] -y 7 

c^-^WfJ^, lfi*%*fS^^-W±, SfMR«*£ 
»f SiWlEL^O, 2 0tl%5rit^^C 

[0171] dos-^tt^M^ffi^^+T^m-^im* 

»4L<W0. 1-3. 0S*%, ,k9#*L<ttO. 
2-2. 0fflWTft*ifc*«4MW«Hi*«raiE«Jllfc: 

[0172] *-&ttm*«s««W4»Tf5rV*«Mb-&ft 
C7)#*«")^0. lM%*if!<7)*#ltr£f2. »$ttJ£ 

nzti-r. 3. oM%*fii*«^t=«, atc^twa 

«jK#®TLT ^14 i)*-#y^7 y ^<04Mft 
[0173] #f&i$ifc*jvvctt, h-*— -fifpaffiSttiR 

mmWZtf. »4L<(45-99%. ?W:f4L< 



{±1 0—9 9%X'fohZ.ktf&^> S^CNt-fif* 

:oi74] bi—n^-mm^mmwmmit, b$m 

ftf5HRFE-SEM (S-800) Srffl^hT— &£l 

o ofli£ i o omMf^mz^-yrv >7L. 

(Luzex3) fc*AUSHff*tfV>»i5Lfc. 
[0 1 7 53 *«^fc:«fflS<lSj'ha9fl4:fCtt. 

1 / 1 0 £TFtf> WES?** ; k U\. 
[0176] mmt LTli:. fck*.lf , &M8ftfl3il 

ioo**»K*fu #*t<wo. oi-ioassu 

fflv^fl. 4 9#?*L<f40. 0 5~5Mt»fflV*«l 

[0177] x^mm^bntwrnamibb lt«4, 

^r< i: t> ltttiv-U^, T^St". f-^-T, *4v^4 
y-;i/**^-^< . ifcNa, o, so 3 2-co$a§sgit 

[0 1 78] *«^KfflV^n4*fl«W»*«, BET 

&x"m%.Ltzw.mwmizji&imwmtf3 om^ /«m 

±, »C5 0-4 0 0m' /gWBSHWfc^HJPSrtS 
mSr-^-^.^. iS^fiWi:. h^-Si 1 ! 0 OMMmz 

0. 5-5MIHS, Sfet;#4U<J41. 0**g|5S:S 
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ym. *nmtmmmitiii®i. ?mj-?y-\t-&wi<?>m 
amm it m&X'fo h , mm t xtm § tix v ^ ; t 

[0179] j*v**M£tBi*U fl£Jlf«»&tXK«K^ 

- y it 4 iVX'im. £ ixT ^ & <r i: i U ^. 

[0180] «SHt*»J:tf/*fcti* U -->^14[6J± 
cofc A fc-iJCSg 5 0 n mJSLh ( »4 t < ItUcMmmtfi 
3 0 m* / g5 fe8t) <o*^li*«^«R«fc:5fiv^«e^ 

[0181] #$MHfc:JB 1^6*1.4 b^-lcti. H«W=5: 

*?y®xbnyf-^A$5fcc9*ti#ffl®3iJ ; P!x 
fH-JW ; ir-*y?m±M ; MUf '? 
iKSttcoWIMKS^ ; &tf*HW«S^ ; MMRttrtLfcJH 

bLX'pmm^tzthx^h. 
[oi82] *wMzm^bti& vi—m : ?*imt& 
tcji. iMLtim&memizii. mm*, mmmm. r 
v&mmmtizm. x-xyy?-/?. mmm^tm- 

56-1394 5^f8HIBt80T -f X?XW*S 

^yx/^fflv^sai^ft^^tcit lsr« b 
warn* ft.Tx-w.rn m& l b h v -77 u - 

10 18 3} iti. *»"9Ki, !S^#:*ffl^HS'l4Sr# 

i3.8 5mw±x'$>&zbt>w&L\,\ xmtKim 
ftmkwe>Mztt~?&mfimi&9 omx±xhh, 
[oi84] mftmmtf^impitt-th ztu. 



9 v-~y?jMX'<vn.ffi£*mzi&ffiL. ?v- 
-yy^&cr>mL*£ t)mzizm±-?&zt a*-?**. 

[0185] 3 £>K, J»3t*«ffl3W*^l^fittS:*f & 

btfx-% . wmv+-iz£hmitmibA,z*i:< 

:f-x b W«£*M6tycl»it-C# 5 b&lzmfflZlzim 

mbi— coimt&x*<n®mtimi>m±.L. xis^-xv 

[0 186] ZZ.X\ 3-X Vm®.<F>%$L* ^-XA^ 

mtr& . 

[0187] (E^Sh^-CiSitobWtClBIHfc** 

■ti^mx-m^ mytRimmz Lwwat: 
m?mbi--<nfttt&m%wwm&x'<vmjm 

mmizn ^ximmx 0 1> ?n«* j fftt ^ . ^-x h t 
Lxmm-tizmnz>. 

[0188] -~u, mwmiz^mbi~-cr>7 v-~y 
rwm^+ftx-hntf. wm b -r-crmiEfhmat 
mkw±.tz , b § tit tz#>mm£ 0 1 

[0189] *^mct , issmmm-A bw 
m*mmzffi±x'% 1 . 

[0190] *«W<^B«»Jfc6riSte*JV>T. iS^m* 

Bs*w^is«w*±*fc Lxmmzix&misizimx' 

bh. ( i ) tyy, r^7r^XvUny 

tt**& ; ( i i ) «^mM*«®^om?^3^i 
i; LT, *«f«BIS»i:«IIB*^rt-**iiJI*io*^: 
( i i i ) «ibfe:-t<0±fc:±iB<0J:'3«r«a«*»tt4 

miatf$>&. z<o£o%mmmizmmmtt j ff&&& 

bLXii. 

(smffifc-t h mm @ mzmm*. *>v*--cnfc\ » t « £ 

[0191] ;n^#afc«tr>Ti»3e^Bff«^*t=*r 
■tztmpiZ8 5mv.±.b-fz>zbtfX"Z&. mmm 

m<n*tztf*6&Mfitf8 5ft*»T«iBAfc:J:4 b-f 
[0192] CW+TtiWfcJlf 'J 4 7 ^ftlfUVW 

d 7 .yfl:f-uf^it7 -y*«ii*«iffarr*4. 
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*»u)fc*jvvcii. ocDV&fck Lx&y vwamam 

[0 1 9 3 3 ZixkVffiftZmffilzttiZit&teiibiz 
[0 1 943 K»*coa®Ji'v<0«ap»tt, SlffiJf 

mztttx. i-6oii%. §^tti2-5oa*% 
#04 u>. imm%± *)'j?>i^bm?m&<?>hi—tf 
KMzmtMrf. wmvi~-<n? v--yy&)mi>iz 

ttX%<. rf-^hR&it»jRj&cp+»TJbO, 6 0S* 

<aftgfcovvtli, Htt0H*»4>, liumOT. 04 L 
<(40. SjumiaTaWaiU*. UmiO^^kA 
M**>KSLfc J: 0 9>f y«WuWI< =Sr 0 SSfflOW** 

[0 1 9 53 *%BJ<i. Wtt^gWWWWSrJSBKttfc: 
jbh, ? 'J -x y ?<r>&<7m h -t— ut^ Ztimk 

^rjo^&micjt^T. at h-?-- comax'o^K, 

f*»L«< 

[01963 s**««fc:fflif>fe*LftflBae*<o»* uwi 

[0 197]a«tt»*i:l/Cii, T^S-^AXIJX 

[0 1 983 ^ix^1t14S#Lmi. -<S^<7)S#tt 

[0 1 993 T3I£«<4. iJCU f-^T/U3-/k sfcy 
-N-t'^Nif/HK TKUx^uy**^ x 
f-yHrypo— A, ;*^-yH:yH3— x N xhu-feyHn— 

xf-uy-r^Urt'Sr?*!;-?— . ;KU h'xyp7> 
5-yK #-teMy. jK'JTSK, ft* 

^Nny, r.^ r 7. -fe'^f-y. jtfy^i^y.JUiBMk 

Wiil^O. 04L,<fiO. 1-3 um 

[02003 mm^mit. rymmm. y?u^r~ 
>mm. jyis^mm, ^vvymm, %m*y 



t° D 'J jMS», h U 7 x xyl^rf ? y^feiff X(4-fe W y 
$rlS*?WC#K LMI-f « . * £ v Mil»t3 J: 0 JgrtW 

7V>l>®m. 7x7-;«, S'Ua-ylMBB, x** 

-4 om.m.%x'fohz\ttf^\ mffi%>m<?)wm-iz5 

yxmJilT. Wt=(±0. O5-2//m#04U^ 
[0 20 1 3 «ntK*J|MU «ff^)#fiT-C«««^« 

bx^h. mffimmmimimmmMz<mi,zfotx%i 
mmmtmzmmzmmt. mx-tsztuzx^xm 

y. ryb^-iry, ti/^7xt y huycomzz 
Tmrnrntism •. -f y a;i*»<y-/K 

[0 20 2 3 Cixfem^iMti«^^)»§-ti:i»ifS*«fli 

/MW»av>if 'J T 5 H ^H§W*D# ttffi ; jK 'J - N - fx 
i\sti)W*f—)V&xfi$ 'J b'x;ur y h y-t ycottaZIM 

[0 20 3 3 ^fflSi:Lr. «aMltWtTfcJ:v\ « 

T?VJU®m. x#<psHWB. 7x7-;«, * 

[02043 ffiOT<afflre*fc**tt«t&^ *4MKLT 

a, ry^-^y^n^txxxJi^L^rj^^A^ 
L-cfflwc*>&v\ ~mbiz<m.m\ l zm-* j rtmitz> 

TfiO. 5um&TX'$>&Zb1)W£L^. m.mm*x' 

co^mt . ftsmsuictf l t 2 - 9 0 

14. 0. 1~1 0^m*W4L< . l-VAm^UOif 
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[0205] mmmcomxte. wiMttWRfcxru-r? 
s. 

[0206] ^B^fcfflv^^iaSfRXe^fefrt UT 

[0207] -«^sfWpj<o*&, hi~-mmfat lx 
$mmi l zmm<?)immi:wi-&ijmi>mmx'* h . s & 

lis «6igH4XU-^!a»^^Bt^L^V^iBffl!|{; 

fvtchnb itzm&mmx'&z. bi~-imtbt ix 

<^R*o— 9<0fl»«SafctTttl 0* -109 Qc0 |g 

[0208] 8«o-?-tf>**U6*tl4, J2lT*>*ifrC 
m&t&. ?%h-h, m9lZ5k-t£olZ\M.&l 6mm<0 
T^Sn-9-1 0 2k«tRo-9-l 0 1 SrSftWS 
4. 9N (500g) fST;P5n-^-l 
0 2 £2 rpsTEHR$-£4. ^:3S«n-7-l 0 1 
tCV! =4 0 0Vc7)ES*E*Enan-ri.. 

[0209] r-^oifc:?ra;aaa:RSrs«L, «*o- 
5-101 izmtxtm^t&mR^mimzmmLKtf 

tic**), mmu-y-i o i^mm,m^wtni-h. 
[0210] -&ftmmi'mmzm^tz®&*e>bi-- 

bffljfotzw&Lx^xbx^L. m%faiz\9imix^ 
xi»xw tnw&tfmsfox'h h ^wtw^mz 
mix, mwtx-i oo%i*}i>j&.^z..£tm&i,\\ 
ioo%MTX'*>&b. wi&8&wmw mmt&mt 



wmzmt zti<m%&4Hztett5-zti& b^$m 

JJEtWU 1. 0 5-3. OfBcOOlTC** 

[ o 2 1 1 ] jar. *«nj(7)ai«®i«*t£fc:jiffl^iiB* 

[0212] (g^xSCi3^-C«. g«iS(:l?tt 

m^&n®ftmmizm-&%mi±JitLxi±. »* 

L<J4f§U±2. 9N/m (3g/cm) VlkX'bhZb 
#'H<. J:9*?±L<J49. 8-4 9 0N/m ( 1 0~ 
500g/cm) X-b&ZbtfA^. %m&JjblXcr> 
®Etf2 . 9 N/m (3g/cm) *»T*4 i: . 

W<oa^rftW§:^fio$B^*jts:: o*H-< 
[0213] mm&¥xniz*>v&iim*&b 

#*tt»ttJB£1sU WttWttJltt^-^y^*!** 
*ttfiHa^ £#1* $ ittzV V 9 V -^E P D M W*n# 
JgfitlO 13 -1 0»«ncmjgK<05Mt«cTff^TV> 

[02i4] imm. mftftvmmmmitafflix'fo 
&mtcmmm&wt,z&^xmz-%mzm^t?ixh . ap 

[0215] *wni,z&*>&Bfti*<o$mmmb lx 

(4, tt^f^yn-yfli, ^-(Lt-'Jxy. x^-p 

u- 7 ? u- b t* x ixjk u ^ - .1? h mifim?t>tit> 
*k zti^izm^ti^zbu^Kmco^yT-h^ 
iffi&<mmmwmx-n#£.it#it$*T/7i' > Ftmt 
&m-t&zbwx'*&. 

[0216] *JWHfcti^Ttt, Sfl* J 5 OmmOTO 

/jNgco f 7 tt-tiwmmmmiztt tmz 

4>**i8i 0 ^"T t ^tlfrX'fo h . b myt#x*i> PI— CO 
*m&2 5 mmOTcOJS^^^ h frfflV^KtMfrtlS 
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[0217] $ fcte^fHHtetJWCtt, h^-tf>ig«te 
[0218] W%LfT&b LXli. 3nhoy*4Hlix 
[0219] *»UIte*HvC , ^#K#»ISMtfflW*JS 

Jflv***v*S5«teJ:S5fcliM\ J:9W*fc*4. 
[0220] Jgfefe^mgPWi: L,-C*«t7-5-*ffl^fc 

Stfffi#M. 9-4 9 0N/1D (5-5 0 0g/c 
m) , X Y )Kftt<H9. 8-3 9 2 N/m ( 1 0-4 
OOg/cm) TAO. $ fete. Wmhi—<?>m&t: 

^#mwxmbmimmzffix_, mmm-commim 

aWESrMLfctO&fflt^kStett. 2xvth 

( v ) c v t h ; iaa[ffljnte*j»ts jwui»fi«E 

( V ) ] *POtr- ? IBWE*#^43E8IWES:iSaW 
JEte*«-f £ rt*WtL.u. 
[02 2 1 ] znwn&mwimb LTHU f«ri/ 

[0222] &tt4mM*£ LTtt, 
X<rM%mW&&W> ; : 4K**v^4 

-7-Ofi§)£i:LTi4, a«ttSflc±te»ttJI. 
AlflKifMI £Rtt i> ffl u 6ft. 4 . 
[0 2 2 3] 5¥tt«tLTJi, ?nn7Vy^, -f y 

v =f .A =f 2>,<7)#n# ^AXIi ^ A^ftt'^ 

<?>ia%*r-*:y3xj--v?^7Xb-?-x'mm'hzb 



[0224] Itlli, <WWafit*3&«*Fi L<{± 1 0 7 
Q • cmKT, ±0*fSL<{41 0 1 -1 0 6 Q • cm 

MWJi: LTli, 7/U$X<7A. ^Vy>)A, X.y^r 

y * ? ? y yn** i-jwm mmmz^m 

-X^'J/US-X^K ^y t-;l/7xu y, ^yt— ;p 

tfo-;K ^y^r-b^u-yav^yxf-ixw 5>-<o 
[0225] fmmu. ftmmmwi o 6 -1 o i2 q 

•§>. ^atttffllltL-CJi. fyUtfx^/Hr/Hn-x, x 

yx&tt-ej ya>m^t>ti&. mmmk^mmbL 
xn. wiif, ^-*>. t^sx^a, mcAyv*? 

*>wm *m&.mmwz>j?%im i tz t 

[0226] ^M^mgPWt LT ^€147-7^(4, - 

mzm^ttx ^z>mmzmwtf$tt%iz ^txmmm 
ztitzi>(Dtfm^t->ti&. mmb lt(x, -mz<mhti 
x^hwma^m^imx'h o . fluar-M ny s y 

lz-ay, ^W-^-hXIJif'JxxfyW 
(ffe-h-S. ^«WtLT(4. HRtefflfen-Cl^SiWyr 
#fiBflWC*D, «i.Jf«. x.y^;P, T/USx 

mmim ■. xtet-xyzr? y rmtatmmtfwr 
t>ti&» %t5ztimnw&<mizmmMt, mm 
mco g wc*ffl^a^{fi § ftt ^ -c t ct v * . fgffltei^L 

[0227 ] mmayyi'mmb txit. *^to±§ 

A>'l-2 0f--;Ktigl0-500^mgK) . 
7'5 i/^>mt^>ASU 1 - 1 5 m m , 7? ^WflBi 1 ¥ 

y^-S^y 177—3 077* ( l¥7f^-WWS0 
1 . 5 x 1 0 7 — 4 . 5 x 1 0 8 ^mm) C0t>C0W1&& 

[0228] *56^<OH«»J«*-ife*aSftHiiI*#aBU 

[ o 2 2 9 ] m i «, *fft^Hflogjs^<^aw*J5 

-p"Ji: Ltrn-bX*- h y -y ^'»«^-«SflU^SS 
Sr^Wte^L/illT-fcS. 
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[0230] mmm&s.Th&&mu-? 3 nzx 0 

®3t#= 3 6 2r^« L . U- 0 TSflUV^fr 11% 

b 1— 3 0 £ b -b-&7fju— 5 3 5 ^t/m^^V- H 3 

3 Hi 0 b 3 4 ± tSWB L , b 3 

4 ±c7> h ^--ji sr 3 6 comffitemi&zitTmytft 

3 6 ±<7)»>m?^ Sr R*g3K«j£tc £ «3 L „ b -b-H 
ft * Safcfls 3 6 ± teJE&fct § . b JfiflHfr 3 4 C tiv < 

taztih. i&ftw 3 6 ±<o b § ii-c < & 

LTc7)tai*W3 8±^V rxEH6n¥S4 2 
£j: 9 A-f rx*«Enia§ixTuste¥#a-C-3bl.te¥n 
-9-3 7(=J:9«5:3*u IB£itt±KfE^$*i*:b^ 

E£**K4 3 i 9 ft* . 

[0231] mm&mmit. m&v-?- 3 7 text 

te^gp t fin- ? - 3 1 £ J: * ^=«gp olHfcSBe* 

3 bn^mz^m-th^v- yw>? v-->y&tt3 

i—it, ?v-=.vywtt3 9iz£~>xm%nhti7v 
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□•feXXt-K80mm/s ( b7— I^t- H"aj 
3C ) , L T RIM X&T&ft 12tfc7'J>hU. H 2 

KWn-5-3 2Srffll^aaK*3 6 (30*) 

OTMiMB^S-il^ Si fc lei OOTMKRSrJEfeSU 

mz. «E*eUnLfe<S^o-9-3 7KJ: 0 h7-H 

[0281] 7ntX^- h V «y 
S» 3 2 *S8t Lfc . h 

4»«SE^An-5 (16*) £b7-fift#34fc U 

mm. 3 6 L?t . h 1— mm 3 a <nmm<mm 
wmfmamkt. mymmwtco&M&Mz&^x 
narwea 0 . m&tfcimmmttti 1 5 o%t 

J: 0 tciB8b-rs . 04 9 , h 7- ffl£rt*«3${i l 2 0 
mm/sT*^ J8at*Siaifc:*M-4ffi*fjajttt8 0m 
m/s "C#>£. 

[0 28 2] h^-fflft«ct;h^-*a^4*S4;U 
T, 3S«a5^^0-9-3 5S-ig{t, t£h7-ffift 
fttc3»3tffc. «tt»fc*ivvc, Mn-9-3 50H 

&mt&i ? izmmz-ttz, z t izz <o vi—zvi—m 
zr-b jmmwtzMz . mm^zi-hLtzx^yuxm 

7U- H 3 3 SRftltfc. ? ij-zy/«tf3 9 fc LT 

[0283] LTfi. ( JSftflcK&ffl 1 ) TSS 

fcUW83tettl£fflV\ h7-{ib7-A£fflV\ JUT 

[0284] 
JS3fc*Bta5«(a -7 0 0V 
-150V 

8MR> W - 4 5 0 V ( WtiStfiftco*. ) 

[0 2 8 5] ht-^iooi oo Qifc<r>mm& 
k> m\ . mi . K^tt t i o , ? i> - 



[0286] 
( 1 ) Htt»K 

— ja^'5mmCOIE^<7)^^||lifilSrffML, Ma c b 
e t httS?0DBffi$fUg$J5£fg|RD 9 l 8*fflwt. ^ 

[0287] (2)MD 
[0288] 

b : wH&mtmowsLbtih 

c : jnwRo^Jifeni^-f y?mmzit-j-&mw'j? 

d : ^^^vmo^^n. 9>f ywmxz^h 

[0289] ( 3 ) te^tt 

Sr. v-f 9-^-r(cJ;9r-t*y^LTtirK9. « 
§TR-5/cv-< 9-x-T$r^±tclAo7tt)(7)(?)v^<x 

7<xmm£miB\^t:&mxi&mLt:. ttzt^x. 
mmn'hz wzt*m^m*&ifix'$> h . 
[0 29 0] (4) ^ru 

# 7 u ^ tmm&m^mtfo&mmk v 7- 

-?W9-x-r^J: 07-f>7t-C{irK0, U 
ai«*»4>» v-f 9- ; f— 7"<iO*Sr«Uilc|fi-3fct<o<o*r 

[029 1 ] ( 5 ) ftllfiJg 

< U06 (3^W^r6 OOdpi<7)50^t m/jN@Mi.H 
•y h ^SJltttc J: -d T pfiffi L?t . 
[0292] 

A : 1 0 0ffl+<3*»#5*IOT 
B : 1 0 0ffl4"O^*<6~l Offl 
C : 1 0 0^ffl«t»C0XS*U 1-2 Offl 
D : 1 0 0»^W2 OfflJiLh 
[0 293] (6) u-9- 

mi&tcD-? v^-yy 

ryybT*?bwmiik. mm^-y-mm^m 
b 7— commons trvybrw m&.<^<v$m* g 

WtfWWr. 

[ 0 2 9 4 ] A : ^*t=A# (5feft4) 
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b : mtA,xmiMr?) 

[0295] (7 ) mtWY7J*b<r)~?'7+>y 
[0296] 

[02 97] (8) femmWbcr>-?-y + >? 

[0 2 98] 

A:3IMMCJM(F 

[0299] fP«*SmSr* 5 fcjtft. 

[0300] <^mf"J 2 > Ttai-:w2iiM0ij 1 1 mmz 

iX'ff-otc, 

[03on hi—fmfacommco&mufttf, 
mm t <r>mmmwzio \ ^xnunx-h o , mmmwrn, 
nmznL2oo%ttth£ot<zwmLtz. mhi—m 
nfonmmu 1 6 o m m/ s x-h o . ®3ttfc*iw£*t-r 

Sffl*f i$JK« 8 0 mm/stii§. 
[0302] hi— it hi— B Srffll\ OT<7>JS«:£ft 

[03033 - 5 0 0 V ( tt^^-o 

[0 3 043 bt-^Lool 0 0 0f*<0WAI$I* 
£fi=o£*^ ffl^jftg. #y>JWk 

[0 3 0 53 <mmM3-~6>hi—tlX.m£hi- 

- b~e zmm-t zwummm 1 1 mmz ixmm l 



[0306 3 <ib^il 1 > HJffiW 1 tCio^T . M&b-f- 

[03073 MT<D3%m$it\r&ffi&-t2> «t 0 7 0 0-bX^ 

[03083 - 3 5 0 V (IHl&frO 

^) 

[030 9 3 5 0 0ftB#fc, ^'J-zy^WML 
L^r*^WA5r^(t^t^6 1 OOOftB* 

„ ^mmm-mzm^mmv h i—mmizmmt 
[03103 zzT-my£ikz$i®Ltztz?>exi-im 

tz . 5 0 m m c7)BL£ H -y h <7)SJS#qF+#-C 9 ^ Wffi 
W:. 

[03113 <HMffl7~14> h-f-tLT, m.Hrh 

i—G, j^pz&m^&ztzm^x&mmmi tm 
mizixmmvtz. mmtm5iz^xoi / z^ miz&itt- 

[0 3 1 2 3 <J:bK^J2, 3> hi—bLX. Mizhi- 

-q. RZ&m-thztzm^ximmmi tmrnizi 
xmmtfz. $&mm5iz^£oiz. hi—izm\^rz 

-qxu. ? v-~y^mzx mmzmmtizz. 
m&hi—Rx-ii. 1 0 0 o®.mzmmtc?v-- 

[03 1 3 3 (M4, 5> hi-—bLX, HSbi- 

-s. Tz&m-t&ztzm^xit. mmmitmrnz 
Lxmmtfz. i&mz. msiz^k-fzoiz, hi—izm 

m}%&mmhti%t>^tz» m^hi—s\i*!ffl 
z zmtx-h o tcbK 1000 &#rtzmmmm<7)i&T^ 
zm^fz. x. m&hi—Timmmtfi&<. zwm 

colttt t h wtli^ -> tz . 
[03 1 4 3 <HJfi^iJl 5-2 2 > hi—t tx. ma? 
h-^-U^Z. AA. BBz&m-t&ztzm^xit. 

mmm 1 1 wm\,z ix mm itz . 5 ^^-r. 
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[0318] <mmm 3 2 > mmm 1 x-m^tzm^n 

iSHtdiiVvt, 1%®.®3&3 2*<r)h1— M^fjO-7 3 5 

tlx. mmffi&coxtfyiSu-y-zm^K zcoh-r 

_^7fjo—5 3 5 ^HK^ftTW^vvS^ TXtm^S. 

rti. mm 1 1 phkc ltiwj 1 t lt»* 

[0319] £<*>JK«l5«0JR«o-5- 3 4 tC»«MR>< 

>f rxn&t lt . isawwKo** - 3 0 0 vstepjd 

L. hT-M?Pn-5 3 5 £HgmfW TXlEt LT 
HaUfi^<J5** - 4 5 0 VEpfln Lfc. 

[0320] ggtfifti 1 i: mmzmmitz tzz. mmm 

?*&i>mnt-r . mttzmm&mzmz. mimmm 

[032 1] <mm3 3 > w& h-r-mmMAx-m^. 
uzm& bi~—A S-H4 izTFi-mmmm&nmm® 5 

[0322] mWEflSiatfcUi. 04 tC^-Til 9 » J* 1 

1«?'J --V^&i: LX „ A%fMD9(=i 
*f* ? 'J --y/SS^ttl. ? U a** 1 OK 

-rirv -i—vm 2 conssw x k> tswt* 0 . m 1 

[03 2 3] 5i«^5 7i;LT*±. B2.RVei3JCij^ 
SUfcfs 8 t <o t fflt ^ . 
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fe^'j3-y^A*»4»^r&«tiJftfii^i» l n— 5 (16*) 
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[0325] h^-ffiftttfc h -J— S^Si: L 
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-*hi— fmi^±tzmmttz. KhT-a^ 

[0326] Satfti: LT(S. ( SbtiftSBftOT 1 ) T1H 
[0327] 

jsat*wai5*ia : - 7oov 
mftfow&mn : - 1 5 o v 

SflfeO— 7— izmXSt hffl&'U TX : -4 5 0 V (K 

a^o^) 

h^-^jn-^^EPia-rS^Mrx :-300V(l 

m i m^-xmx'^m^mzmwt&m^^ rx •. 

300V (iI»Kfi!c^(0^) 

m 2 crmw-JMX'W* n-yi,zmwrz> u rx 
i ooov (w.m.j&-ft<7)?>-) 
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3rt&i<D£tefflU a-7-«0|tfl{±5 5mm-C£>o 
fc. 5g*ift*ttl 4 0°C. -•xri(i^7nimtC|S 

(0330] ±ie<0«figc7)H«^fi!tSISS-fflV^T hi— 

zmteL^2o o o&<7)mmmiiiLmm£m\ mm 

[0331] 

kX'<r> h-h-co&ft%%rW.fflfflmz J: 0 , Sftfe-fiKfl-Si 

[03 32] Lit^T, Stffcft_htf>3!« h 

*«r*IEfc:lW»U wmhi--<?mmn.iz£&?y 

-->7&<?)1&T£ffi±-t& Z t tfX'* . t)!*fflJfC* 
S^h^- <n? , J--yy&i>*ffiiz\ii\±-t&. 

imrneot&Mzmwi 

[02 ] *mx?>m&&i8Vjm<?)z kizmcomt ixm 



miz^tfzmx'h^. 

I 0 3 J H 2 Kflrf J&f£B^«fiOj£*HT'*> 
6. 

[04 3 ^IBI^**ffl^JtH«»jSilll*Sl3WtcjS 
L7t0"C*S. 

[05 3 »flLK*fHif'^i/t«><oaLfeH-y h^?->-<7) 
[06 3 *»tol,«-,-Ky/5 »y ?&VTYJm 

[07 3 *»Bfl(cffi*,4Xr-#^^5-y^fc:*j^r. - 

tzt 1^-^/5 -y ^<0f»}**i:fii*<^|R|fl5S:Srr 
0T'(5S. 
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(51) int. ci. « m<B3ft 
G 0 3 G 9/087 

15/02 1 0 2 

15/08 5 0 7 

15/16 1 0 3 



F I 

G0 3G 15/08 
15/16 
9/08 
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1 0 3 
34 6 
36 5 
3 7 1 
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